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THE CONTROL AND COMPLETE REMISSION OF POLYCYTHEIVHA 
VERA FOLLOWING THE PROLONGED ADMINISTRATION 
OF PHENYLHYDRAZIN HYDROCHLORID.* 

By Herbert Z. Giffin, M.D., 

HEAD OF SECTION IN DIVISION OP MEDICINE, MAYO CLINIC, 

AND 

Edgar V. Allen, M.D., 

ASSOCIATE IN SECTION IN DIVISION OF MEDICINE, MAYO CLINIC, 
ROCHESTER, MINN. 


A CONCEPTION of the history and the present status of the treat- 
ment of polycythemia vera by means of phenylhydrazin hydro- 
chlorid may be obtained by reviewing the papers of Eppinger and 
Kloss,’’ Taschenberg,^® Levi,^^ Owen,^^ Brown and Giffin,® Bryan,® 
Giffin and Conner,^® and by the experimental studies of Allen and 
Giffin,® Allen and Barker,* and Huffman,'^ and by Giffin’s sum- 
mary.® These studies show that most patients aged less than 60 
years with polycythemia vera, who are not in an advanced stage of 
tlie disease, can safely be given an initial course of phenylhydrazin 
in 0.1-gm. doses 2 or 3 times daily until a total dosage of from 3 to 
4 gm. of the drug has been administered, or, if less than this dosage 
is required, until definite clinical evidence of active hemolysis pre- 
sents itself. The drug in such dosage is cumulative in its action 
and hemolysis almost always continues for a week or 10 days follow- 
ing its withdrawal. During tliis initial treatment patients should 
be treated as though they were ambulatory, under hospital observa- 
tion if possible, and every effort should be made to keep the circula- 

* Read by title before the American Society for Clinical Investigation, Atlantic 
City, New .Jersey, May 2, 1932. 
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tion free and active. On the otlier hand, phenylliydrazin should 
be given cautiously, if at all, in cases with advanced arteriosclerosis 
and visceral lesions, in cases in which the patient is bedridden, in 
cases in which tlie history is suggestive of extensive preexisting 
thrombosis, and in cases in which patients are aged more tlian 60 
years. In certain such cases rapid hemolysis and fatal outcome'® 
have occurred with small dosage. 

Tlie immediate problem of this paper is a consideration of iJie 
method of treatment best adapted to tlie control of polyc^iJicmia 
vera following the initial course of treatment. In some of tlie earlier 
cases the treatment was omitted completely after tlie initial course 
and resumed only when the polycythemic state became marked 
and symptoms bccaine aggravated. This tjTie of treatment had 
distinct disadvantages, especially because of tlie fact that tlie daily 
administration of phenylhydrazin requires close observation by tlic 
physician, and tlie patient must look forward to recurring periods 
of disability. It was recognized that an ideal method of treatment 
would be one which would maintain tlie patient in a more nearly 
normal condition so far as symptoms, eriiJirocyte count, and blood 
volume were concerned. By the method of trial and error it was 
finally found that the administration of from one to tliree 0.1-gm. 
doses of phenylhydrazin 1 day of each week, tlie dosage being 
varied chiefly according to the symptoms, was usually followed by 
satisfactory results. To our surprise it also developed that long- 
continued administration of tlie drug in tliis manner was followed 
in some of the cases by apparent complete inactivity of tlie disease, 
so far as the polycythemic state is concerned, with maintenance of 
normal blood count and blood volume for many montlis without 
phenylhydrazin. This has been a striking observation, clinically, in 
view of the e.xtrcnie degree of polycythemia vera originally present 
in these cases- Fluctuation in the degree of polycythemia is a fea- 
ture of the natural course of erythremia.* Anemia has occurred 
following gastrointestinal hemorrhage, and anemia with the appear- 
ance of immature cells )ia.s been described in advanced stages of the 
di.^case, but comjilctc remission to norninl blood count and normal 
blood volume with tlie jiaticnt in good health has been thought to 
be of rare occurrence. 

Data on Cases Under Observation from 1925 to 1928. Wc arc 
reviewing here chiefly the records of those patients with polycy- 
thouiia vcm who were given an inita! course of iihcnylhydrazin 
under our observation during the yeans 1926, 1926 and 1927 in 
order to obtain n conccjjtion of the remote effects of treatment. It 
.•ihotild be rvinemberoil that this was an ex])crimental jicriod. and 
the rx})(‘riem e gaineci formed the basis for the foregoing and sub- 
.-e<jucnt conelu-iioH^; phenylhydrazin was sometimes administered 
in ea<e> tiiat would now be regarded a? nnsititable, and oeeasionally 
in exi-o-i’. e lio.'sage. 
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From Janiiaiy i, 3925, to Januar.y 1, 1928, .37 patients were seen 
whose condition was diagnosed as polycythemia vera. Of these 
25 were given an initial course of treatment by phenylhydrazin 
hydrochlorid under our immediate observation. Four of the cases 
in which satisfactory data have been obtainable are presented in the 
form of brief abstracts. These data exemplify what may be accom- 
plished by the more or less regular administration of small doses of 
phenylliydrazin over a period of several years. Notes on the remain- 
ing cases will be tabulated. Case 1 illustrates control following the 
initial course of treatment for 4 years by a small dosage 1 day each 
week. Case 2 illustrates control with a gradual reduction of dosage 
over a period of 4 years to less than 0.1 gm. each month. Case 3 
illustrates absence of increased acquired tolerance to the drug on the 
recurrence of poIyc 3 ^tliemia. Case 4 illustrates complete remission 
without phen 3 dh 3 ’'drazin after 6 .years of regular weekly dosage. 

Abstracts of Cases. Case 1. — A man, aged 50 years, came under our 
observation January 4, 1926. He had had polycythemia vera for approxi- 
mately 4 yGHTS. He also had a duodenal ulcer. The spleen was moderately 
enlarged. Erythrocytes numbered 8,390,000 (estimated erythrocytes 
8,330,000*); the percentage of erythrocytes by hematocrit was 75; whole 
blood volume ivas 205 cc. for each kilogram of body weight, and the vis- 
cosity of the blood was 20.6. 

The patient was given 3.8 gm. of phenylhydrazin in 0.1-gm, dosage over 
a period of 18 days. Following this, he was much more active mentally 
and pain in the legs, troublesome before treatment, was much relieved. 
At this time, the erytlirocytes numbered 4,440,000; the percentage of ery- 
throcj’^tes by hematocrit was 38; whole blood volume was 104 cc. for each 
kilogram of body weight, and the viscosity of the blood was 4. 

After the initial course of treatment the patient was given 0.1 gm. of 
phenjdh 3 ’-drazin 3 or 4 times each week, with some variation in dosage, 
over a period of 4 ^’■ears, during wliich time the sjnnptoms were under satis- 
factorj*^ control and the erythrocyte counts never returned to their former 
high levels; they varied from 4,800,000 to 7,100,000, as a rule between 5,000,- 
000 and 6,000,000. Following this, the patient took the drug irregularly, 
chiefly according to the recurrence of symptoms. After one year of this 
irregular dosage erythremia again developed, the erythrooytes reach- 
ing 8,260,000 in July, 1931. The patient stated at that time, however, 
that he felt confident from his former experience that he could again bring 
the condition under control by proper dosage. It is significant, however, 
in such an advanced case that the high blood volume could be kept under 
control for 4 years by the systematic weekly administration of small doses 
of phenylhydrazin. 

Case 2. — A man, aged 59 years, came under our observation April 20, 
1927. He complained chiefly of flushed face, intolerance to heat, attacks 
of mental confusion, and loss of memory, wliich had existed for 3 3 'ears. 
Albuminuria had been present and an occasional erythrocyte was found in 
the urine. The concentration of urea in the blood was normal. The spleen 
was just palpable. Erythrocytes numbered 6,660,000 (estimated erythro- 
cytes 7,220,000); erytlirocyte percentage by hematocrit was 65; the whole 
blood volume was 162 cc. for each kilogram of body weight, and viscosity 

* Based on the hematocrit reading compared with a normal of 45 per cent, and 
5,000,000 erythrocytes. It assumes that the erythrocytes of polycythemia vera are 
normal in volume. 
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of !)lood was lO.G. The patient was given d.ti gin. of phenylhydrazin in 
0.1 -gin. dosage over .a jieriod of 12 days. After treatment the erythrocytes 
numbered 2,290,000, unnecessarily severe anemia having been "produced. 
The percentage of erythrocytes by hematocrit was 27 ; wliole blood volume 
was S7 cc. for each kilogram of body weight. Superficial thrombosis 
developed in the legs, but there were no serious sequela.'. There were no 
symptoms except weakness and slight pain in the feet. 

Over a period of 41 years the erythrocytes were enumerated monthly 
and careful records were kept of the phenylhydraziu taken. On the patient’s 
recoverj' from the anemia caused bj' the initial course of treatment he began 
taking an average of 2 gin. of the dnig each month, approximately 5 doses 
of 0.1 gm. each week. Idiis amount was graduallj' decreased until in 1931, 
4 3 'ears after the first examination, he was taking an average of 0.06 gm. 
each month. Beginning with May, 1930, the number of doses (0.1 gm.) each 
month D.xeeeded 2 on only 1 occasion, and since January, 1931, an amount of 
phonjdh 3 -drazin in excess of 0.05 gm. each month was taken on only 2 
occasions, when, respectively, 0.15 and 0.2 gm. were taken. In view of this 
it is probable that the amount of phen 3 'lhydrazin taken from lilay, 1930, 
to August, 1931, was not sufficient to cause hemolysis, but niav’ have 
inhibited the production of cry’throcytcs. The patient’s written statement 
concerning Ins experience is of spcci.al interest; it should be stated that a 
capsule contained O.l gm. of the drug. “It seems to me the tables show 
that continued administering of phcn 3 'lh 3 'drazin, graduall 3 - and in time 
reduces the activity of the system in the production of red corpuscles. 
The tables show that in the 7 months of 1927 after leaving St. Mar 3 ’’s 
Hospital I took an average of 201- capsules per nionf h. In 1928, the average 
capsules t.akcn decreased to lIi”. per month; in 1029 to 6;',’ per month; in 
1930 to 3i'V per month; .and the first 9 months of 1931, an average of onl 3 ’ 
3 c.apsule per month. It is true that decreasing dosage did not holrl the red 
count do-rni to the s.amc average and tlic average of the blood counts in- 
creased in 192S, 1920, and 1930, 3 'et the incre.asc is negligible and in 1931, 
on the other hand, the average count decreases while the average monthly 
dose of medicine goes dowi to the least of ana’ of the 3 Tars.’' The average 
number of ervthrocvtcs bv monthly counts was 5, (>50,000 in 1928; 5,880,000, 
in 1929; 6,260,000, in 1930, and 5,930,000 in 1931. 

C.vsK 3. — A man, aged .50 years, came under our observation June S, 
1927. He compl.aincd chiclly of weakness and extreme exhaustion over a 
period of 2 years. 

Erythrocytes numbered 6,810,000 (estimated erythroc.vtcs 8,000,000); 
the i^crcentiigc of eradhrocytes by hematocrit was 73; the viscosity of the 
blood was 15, and the blood volume was 216 cc. for each kilogram of body 
weight. Over a period of 10 da 3 ‘s, 4.4 gm. of iihenyihv'drazin'was given, 
after which the cr 3 ’throcytes numbered 4,940,000; the viscositx’ of the blood 
was 7.5, and the ix'rcentage of er\'throcytC3 by hematocrit was 64, During 
treatment thrombo.^is of a sujx'rticial vein in the left leg devcloiicd. .-dt this 
time, however, marked genend improvement had occurred in the sN'inptoms. 

On dismiss;d, (he patient was ndansed to take 3 doses (0.1 gm. each) 1 d.ay 
a week, but through a misunderstanding he took thi.s dosage 3 times a week. 
August 11, 1927. er 3 'throc\'tes had become redncwl to 2,4(K1,000; several 
day.s previous to this count he h.ad discontinued the use of the drug. October 
15, 1927, the erythrocytes had risen to 6.500,000. The patient then took 
0.1 gnu of the time 3 time.-; a week, and the erythrocytes fiuctnated from 
.■.ti'Ki/XKi to :k9(X),0(K) until Tebniary 1928. .\gaiu. on iusufiicient dosage, 
tin- tmtiilMT i)f er.vlhrvHwtc..; increased to r>,300,(y.)0, and the patient took 
0.2 cm, d.ailv 1 vt w<'en .\j>ri! 6 aiiii June 6, 1929. foliom'ng wliicli they lierame 
rxslun^l to 3,.5(Kh0'X). 8atisfaet')r\' control again was obtained b\' the 
.H'lmiiii.-tratir.u of ;i or ■! do=t-s a wc-ek of 0.1 gm. each until October, 1929, 



CONTROL AND COMPLETE REMISSION OF POLYCYTHEMIA VERA 5 


when the ei’vthrocytes liad increased to 7,000,000, but were easily reduced 
again by an ijici-easod dosage of the drag. 

The patient was in a satisfactory condition approximately 3 years fol- 
lowing the initial course of treatment, although his record indicated that 
he had not satisfactorily determined the exact regular dosage which would 
keep his blood under constant control. The concentration of urea in the 
blood in June, 1928, was 14.4 gm. in each 100 cc. The return of phenol- 
sulphonephthalein in the urine was 72 ]5cr cent. This was after the patient 
had been under treatment for 1 year. 

Case 4.— A man, aged 50 years, came under observation August 16, 
1927, giving a history indicative of at least 4 years of polycythemia vera. 

Erythrocytes numbered 7,040,000 (estimated erythrocytes 7,550,000); 
the erythrocyte percentage by hematocrit was 68; the whole blood volume 
was 166 cc. for each kilogram of body weight, and the viscosity of the blood 
was 13. The spleen was slightly enlarged. Four and six-tenths grams of 
jdienylhydrazin was given in 20 days. After treatment, erythroc 3 d,es 
numbered 4,450,000; erythrocyte percentage by hematocrit was 47; whole 
blood volume was 125 cc. for each kg. of body weight, and the viscosity of 
the blood was 5.2. The patient had obtained relief from vertigo, gastric 
distress, headache, and ner\-ousness. Following the initial course of treat- 
ment, (3.2 or 0.3 gm. of phen>-lhydrazin was taken each week for approxi- 
mately 9 months from November, 1927. During this time the maximal 
and minimal number of erythrocytes for each cubic millimeter of blood was 
5,920,000 and 4,730,000, res])cctively. In only 4 of the 9 determinations 
during this time were the erythrocytes found to exceed 5,500,000 for each 
cubic millimeter of blood, and at no time did they fall below 4,500,000. 
The patient was entirely relieved of all symptoms and saw no reason for 
further reduction of the erythrocytes. There was a period of 2| months 
following this during which the patient did not take any phen 3 dhydrazin. 

The patient returned for examination July 2, 1928. Erythrocytes num- 
bered 5,030,000; erythrocyte percentage by hematocrit was 59; whole blood 
volume was 141 cc. for each Idlogram of body weight, and the viscosity of 
the blood was 5.4. The concentration of urea in the blood was normal and 
a test of hepatic function showed no retention of dye. He had been working 
regularly and feeling well. 

In the next 18 months the patient took from 0.2 to 0.5 gm. of phenyl- 
hydrazin each month, an average dose of much less than 0.1 gm. each week, 
and from i to as much as he had taken previously. During this period, 
11 blood counts were made; the erj^throcytes varied from 5,370,000 to 
4,000,000, and there were no symptoms which seemed to be definitely 
attributable to polycythemia vera. ... 

The patient was examined April 14, 1930, 2-1 years after the original treat- 
ment. Erythrocytes numbered 4,560,000 ; erythrocyte percentage by hema- 
tocrit was 55; whole blood volume was 92 cc. for each kilogram of body 
weight and the viscosity of the blood was 5.8. There was some complaint 
of attacks of dizziness; otherwise, the patient felt well and had been working 
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From May 12, 1930, to August 27, 1931, a period of 15 months, the patient 
took almost inconsequential amounts of phenjdhj’^drazin, and for the last 
5 months of that period none was taken. Only twice did the erythrocytes 
exceed 5,000,000. At the present time the patient seems to be entirel}'- 
relieved of polycythemia vera. 


Ooviincnt on Jihst 7 '(tctcd Cones. In all of the abstiacted cases 
response to the initial course of treatment was prompt and satis- 
factory. In Case 1, the patient, a man, aged 50 years, was able to 
maintain a satisfactory erythrocyte count, after the initial dosage, 
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for a period of 4 years on approximately 0.4 gm. of tlie drug each 
week. In Case 2, the patient, a man aged 59 years, was able grad- 
ually to reduce tlie dosage from an average of 0.5 gm. each week to 
0.1 gm. each month OA'er a period of 4 years; lately, e\’en a smaller 
amount was taken each montli. Finally, tliere was an absence of 
the polyc;sbIiemic state and control of symptoms was completely 
effected. In Case 3, a man, aged 50 years, the jiatient’s blood was 
brought under control with somewhat more difficulty tlian in tlie 
average case, but on each elevation of tlie erj'throcyte count above 
normal there was no greater difficulty in reducing the blood count 
than was noted at tlie time of his initial treatment. There also was 
no evidence of impaired renal function 1 year after treatment was 
begun. In Case 4, a man, aged 56 years, the patient has never 
been markedly polycythemic since the initial course of treatment 
and the polycytliemic state has been entirely absent since 1930. 
This result ivas obtained with a dosage which was gradually reduced 
from 0.3 gm. each week to complete withdrawal of the drug in the 
last five montlis. There was no evidence of reduced renal or hepatic 
function 1 year after treatment. 

Of the 25 patients who received the initial course of treatment 
when under our observation, Cases 1 to 7 are reported hcrewitli. 
The tabulation indicates the use of phenylhydrazin and the ultimate 
•result in the remaining 21 cases. 


Case. 

1 -} 

o 


0 


S 

9 

10 ■ 


11 


1C 


1.1 


■Ace, years, 
sex. 

31 

F. 

o5 

M. 


So 

.M. 


tv_> 

M. 

oG 

M. 

:.9 

M. 


25 

M. 

01 

M. 


r>r» 

M. 


Table 1. 


Comment. 

Reported. Excellent control or complete remission. 

Excellent control on 1..3 to l.G era. tn'ire n year. Plienylhydni- 
zin not necc.'=sarj’ for the Inst 1 5 years. Tot.al duration 13 
years. Patient under treatment 05 years. 

Excellent control on Rradual reduction of dosage from 0.9 Km. 
each month to 0.9 cm., every 3 months. Norm.al ctythrocytc 
count hust 0 months without phenyliiydrazin. Total duration 
12 years. Patient under treatment G years. 

Excellent control with norm.al blood count on 0.1 pm. each 
week. No eridence of renal insufTiciency after 5 years of treat- 
ment. Slipht increase of retention of dye on test of hepatic 
function after 12 years of splenomegaly and 5 years of treat- 
ment. Total duration of di.'cnse 13 years. Patient under 
tre.atment 0 years. 

Gfxid control on 0.2 gm. weekly. .Accidental death 15 years 
later. Total duration. 4+ years. 

F.airly good control with 0.2 gm. daily for 5 days each month. 
Cardiac (?) death .3| ye.ars later. Total duration, 12 years. 

Good control 1 5 years later on 0.1 Km. .3 times a week. Drag 
di,»conlinued l>eeau.«e of cerebral throiuiwsi.s. Vcne.scetions 
since then. LiviiiK in poor health 45 years later. Total 
duration, s years. 

GismI control 4 years l.nteron 0.2 gm. weekly. Treated by various 
other methods. 

Fairly goiid control 3 years Inter. Four coursc-s v ith total dosage 
of 1 gtn. in e.irh c^mrsc. Amputation of leg for arlerio-clc-rotie 
d!‘ea.*e. 

Fairly goetd control 3 years late.-. Inadequate t.-eatment. Pros- 
l.'itectoiny. 
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Ctwe. 

Age, yc 


ncs. 

M 

62 


F. 

15 

43 

M. 

IG 

58 


M. 

17 

56 


M. 

18 

65 


M. 

19 

07 


.M. 

20 

63 


F. 

21 

56 


M. 

22 

52 

F. 

23 

43 

M. 

24 

62 


F. 

25 

GO 


F. 


'I’Anhi'i 1. — [.CoiUiniicd.) 

Comment. 

Inatlcciimtc troatmeiit. Death 3 (?) years later. 

Inadequate treatment. Treated by various methods. Death 6 
ycni-s later. Total duration, 10 years. 

Inadequate treatment. Two courses only. Death 4 years 
later. Total duration 12 years. 

Inadequate treatment. Death 6 months later. Cause indeter- 
minate. 

Data inadequate. Living 4 years later. 

Drug discontinued because of age and superficial thrombosis. 
Death 1 year later. Cardiac (?). 

Drug discontinued. Total dosage only 2.6 gm. Death 6 months 
later; cerebral hemorrhage. 

Drug di.scontinued. Took only 0.7 gm. Indications of frontal 
lobe tumor. Death 1 year later. 

Drug discontinued because of nausea and vomiting. Living 5 
years later. Immature leukocytes, 5.5 per cent. 

Hj’pcrncphroma and polycythemia vera. Initial course of 
treatment. Venesections later. Recurrence of hypernephro- 
ma 4 j ear-s later. 

Death under initial course of treatment. Total 4 gm. Severe 
phlebitis. Total duration 7 years. Case reported elsewhere.® 

Carcinoma of the breast and polycythemia vera. Short pre- 
operative course only of phenylhydrazin. Death following 
operation. Case reported elsewhere.® 


In 9 of tliese 21 tabulated cases, on which data are less com- 
plete, fairly good or good control of the disease was secured. Hence, 
in 13 of tlie 25 cases it would seem that treatment resulted in definite 
improvement. In 4 cases inadequate treatment was given; these 
are not included in our study. One case of carcinoma of the breast, 
1 of hypernephroma, and 1 of tumor of the frontal lobe can also be 
discarded from consideration. In 3 cases the drug was discontinued 
because of the age and general condition of the patient; it had not 
yet been learned that patients aged more than 60 years, with ad- 
vanced arteriosclerosis and visceral disease, are likely to react 
quicldy and seriously to phenylhydrazin. Eliminating these 10 
cases, thus reducing the number from 25 to 16, in 13 of 15 cases 
fairly good, good or excellent results were obtained with phenyl- 
hydrazin. There was 1 death under treatment; the patient was 
aged 62 years and had portal thrombophlebitis. This and other 
fatal cases have been reported by Giffin and Conner. In 1 case, 
data are entirely inadequate. 

Of the 25 patients, 12 died within a period of 6 years; however, 
eliminating cases of carcinoma of the breast, hypernephroma, 
cerebral tumor, and 1 accidental death, the number of deaths is 8. 
Four of these patients were aged more than 60 years when they came 
under our observation. Only 1 patient aged less than 60 years, who 
was given adequate treatment had died of the disease; this patient 
had been ill for at least 12 years. 
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Of the entire group of 37 patients, 12 were not treated under our 
immediate obser^•ation, The following tabulation indicates tlie 
ultimate outcome and treatment in this group: 


Table 2. — Cases Not Uxder lM.\tEDrATf; OBSEnvATiov. 



-Xgc. years. 


Case. 

and BOX. 

Comment. 

20 

35 

Phcnylliydrazin. Excellent control followed by complete remis- 


F. 

sion. Treated at home. 

27 

30 

Phenylhydrazin at home with fair control. .Splenectomy later. 


F. 

Liwng 2i j’cars after operation. 

28 

38 

Phenylhydrazin. Inadequate treatment at home. Fair er)ntrol. 


M. 

Good health 5 years later. 

29 

02 

Phenylhydrazin at lidrac with relief of symptoms. Death 2 


M. 

years later from pneumonia. 

30 

38 

Padium treatment; splenectomy. Death following operatioji. 


F. 

Immature cells in blood. 

31 

09 

F. 

58 

Treated by venesection. Fairly pood lic.alth 5 j-cars later. 

32 

Death 8 months later; cause indeterminate. 


M. 


3.3 

57 

.Surpic.al case; no record of treatment. 


M. 


31 

59 

No record of treatment; not traced. 


M. 


35 

58 

F. 

5t 

Inoperable hypernephroma and polycythemia; not traced. 

3G 

Treated at liome; not traced. 


M. 


37 

45 

F. 

Treated at home; not traced. 


Only 4 of S patients treated at home, to our knowledge, were 
given phenylhydrazin. Ex'cellent control followed by complete 
remission for 2 years witliout administration of the drug was reported 
in 1 of these 4 cases. The patient was a woman, aged 35 years, 
who came under our oI)servation August 20, 1920. Tor 2 years 
after the initial course of treatment the polycytlicmic state recurred 
at inter\’als, but wa.s easily controlled by a short course of the drug. 
There was no evidence of increased tolerance. A report dated 
April 15, 1931, stated that the patient had not taken phenylhydrazin 
for 2 years and the blood count had remained within normal limits. 
She was working regularly as a teacher and did not complain of 
symptoms which coukl be attributed to polvfn'themia vera. The 
condition of the other 3 patients was fairly well controlled, but the 
treatment was apjaarently inadequate. 

Data on Cases Under Observation from 1912 to 1919. Usually it is 
stated in the literature that death occurs in (-asc.s of polycytiicmia 
vera within or 8 yeans. It is very difUcult in a disease of this 
character, in which tiie lustory of onset frequently is indefinite, to 
determine the exact iluration of the disease. Jn ortlcr to obtain a 
more <lc(inite idea of pn>gno.sis we have re\ iewwl the t-.ises of poly- 
evthemia veni r>h-^ervcd at 'i'he Mayo Clinic between the years 
1*912 and 1919 inchL-.ive. In 11 c.-ises the diagnosis was ticiinitc. 
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We have obtained information concerning 12 of these. Death 
occurred shortly after decompression for increased intracranial 
pressure in 1 of the 12. Necropsy disclosed enlargement of the 
pituitary gland which was due to distention of the ^^ascular channels. 
Of the 11 remaining patients, 9 died subsequently. Two were 
. living at the time of the last report, 10 and 13 years, respectively, 
after they had been first examined, the total duration of disease 
having been 15 and 13 years, respectively. The average length 
of the disease of the 9 patients who died was 10 years; this average 
would be slightly increased by the elimination of 1 patient who had 
been ill for only 3 years. The records of these patients seem to show 
that probably the onset of the disease in every instance was some- 
what earlier than was indicated, so that a total duration of 10 years 
undoubtedly'’ is a conservative estimate. It can be stated, therefore, 
that this small group of cases indicates a longer duration of disease 
than that which usually is reported in tlie literature. In this period 
the patients were treated by means of radium, Roentgen rays, and 
venesection. The records were also reviewed for evidence of eyclic 
phenomena; fluctuations in the degree of erythrocytosis occurred, 
but whether there had been actual remissions in the course of the 
disease could not be determined. However, there were no positive 
data in the records to indicate complete remissions accompanied 
by normal health, and one would infer that the prolonged remissions 
observed following the administration of phenylhydrazin are not a 
natural feature of the disease. 

The Toxicity of Phenylhydrazin Hydrochlorid. There has been a 
great deal of discussion in the literature concerning the toxic effect 
of phenylhydrazin hydrochlorid on tlie liver and kidneys. Many 
drugs, however, are harmful in large dosage and therefore a consid- 
eration of dosage is of special importance. Stealy^^ reported a case 
of polycythemia vera in which treatment witlr phenyUrydrazin 
had been given for 3 years; during this time there was no clinical 
or laboratory evidence of deranged hepatic or renal function.* In 
3 of our cases, blood urea estimations and urinalysis were normal 
after 5 years, 1 year, and 1 year, respectively, of initial treatment. 
In 1 case the dye test for hepatic function was normal after 1 year 
of active treatment. In 1 case retention of dye was graded 1, 5 years 
after the institution of treatment of a man, aged 64 years, with a 
total duration of disease of at least 12 years. Allen and Giffin have 
sho^vn that dogs recehdng 1.26 gm. of phenyUiydrazin for each 
kg. of body weight in 146 divided doses over a period of 8 months, 
did not excrete abnormal urine, and had normal blood urea and 
normal excretion of phenolsulphonephthalein at the end of that 
period ; significant retention of the dye on test for hepatic function. 

* In a paper published after completion of this article, Stealy records his obser%'a- 
tions on this case over a period of 7^ years; there was no evidence of damage to hepatic 
or renal function (Polycythemia Vera. J. Am. Med. Assn., 19.32, 98, 1714). 
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was not apparent. Allen and Barker studied tlie organs of 2 of the 
3 animals used in these experiments; they found that the ii\ crs of 
these animals were essentially nornjal and tliat there was no abnor- 
mality of the kidneys which could be attributed to phenylhydrazin. 
They also found that the kidneys and livers of animal's given an 
{imount of phenylhydrazin daily sufficient to cause deatlj on the 
5th day, manifested only atrophy of tlie parenchymal cells of the 
li\'er and overloading of the convoluted tubules of Bie kidneys witli 
iron. It seems to be conclusive that the relatively smalfdosage 
necessary for tlie control of polycytlieinia vera in man is not harmful 
to renal and hepatic function in the absence of advanced visceral 
or vascular disease. Moreover, in our e.xperiencc examination of the 
blood films morphologically during treatment has not revealed 
marked toxic abnormalities of leukocytes. However, it is. most 
important to recognize tliat clinical e.xperiencc lias shown that 
phenylhydrazin in small dosage may cause rapid hemolysis and 
fatal outcome among older patients witli advanced visceral disease. 
Whether this is due entirely to lieinolysis with its sudden temporary 
increase in the nitrogenous products of the blood, or partly also to 
some special toxicity, has not been determined. This aspect of 
treatment has been considered by Giffin and Conner. 

Tolerance to Phenylhydrazin Hydrochlorid. Our experience witli 
the administration of phenylh 3 'drazin h.vdrochlorid to liuman beings 
docs not indicate that an abnormal tolerance to the drug develops. 
In c\'er.v instance when tlie erj'tlirocytc count has become abnor- 
mally high after treatment with phcn.vlh.ydrazin, readrninistration 
of the drug was followed by satisfactor.v reduction of crj’tliroc^'tcs. 
It is true that after the production of anemia with phen}Ihj'drazin 
the administration of more of the drug does not decrease Uic ery- 
throcytes proportionate^', but the conclusion concerning tolerance 
should be based cither on a normal or increased number of erythro- 
cytes. Bratlox', d ol.,* have reccntl.v concluded that anemic rabbits 
and dogs acquire tolerance to the drug; but it appears that tliey 
have not taken into account tlie significance of the low er.vtlirocyte 
level at tlie beginning of tlieir e.xperiments. The chief requirement 
for c.xpcriincutal work licaring on tJic fpicstion of clinical tolerance 
is tliat the cr.vthrocytes should be at the same or similar levels in 
all experiments. It would be e.xpectcd that more of the drug would 
be nece.'^sar.v to reduce the erytlmaytes from 3,000,000 to 2,000,000, 
than from 5,000.000 to 4,000.000, but this would not be reganlcd 
as evidence in favor of irKTCase<l tolenince because regonenition is 
more active when the cutint is low. Kxperiments of tlie autbor.s 
indieat'xl that if an animal is given daily 12 mg. of tlie drug for each 
kg. of body weight, the number of crvtlirocytcsdropsapjmiximatdy 
1, 500 ,t '(H) cel Is and then maintains a level on contimiance of the 
same doj.-vge. 'I'iiis docs not indicate increased toknmee but more 
activi- n-'creneratinn: however, if the number of erythrocytes is 
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allowed to return to normal the same amount of the drug will have 
the same effect on the number of erythrocytes. 

Miscellaneous Considerations. In 2 cases of the series of 37, imma- 
ture cells of the granular series appeared in the blood in appreciable 
numbers, presenting a morphologic picture similar to that of chronic 
myelogenous leukemia. In 1 of these cases phenylhydrazin had not 
been given; in the otlier, the drug was discontinued because it 
produced nausea and vomiting. In both of these cases immature 
cells appeared late in the course of the disease and constituted only 
5 or 6 per cent of the leukocytes. In none of the cases in which 
phenylhydrazin was used, even in larger amounts and over prolonged 
periods, did immature cells appear, although marked leukocytosis 
was common, hlyelocytes were sometimes present at the time' of 
first examination, but these disappeared following treatment. 

It should be assumed that polycythemia vera will result fatally 
usually within 10 or 15 years from the time of onset. Treatment 
may logicallj'' be directed to maintenance of reduced blood volume 
on the theory that this may delay the advancement of vascular and 
visceral disease. Phenylhydrazin will safely reduce the blood volume 
if patients are not too old or in a too advanced stage of the disease, 
but should be administered with great caution or not at all to old, 
or debilitated patients.. During the initial course of treatment the 
patients are best treated in hospital on an ambulatory regimen in 
order to keep the eirculation free and decrease the likelihood of ven- 
ous thrombosis. An initial hemolysis can usually be produced by 
the administration of 0.1 gm. of phenylliydrazin 2 or 3 times a day 
until a total of from 3 to 4 gm. has been given. Occasionally resist- 
ant cases will be found which require a larger total dosage. In these 
cases it has bqen our practice to discontinue the drug after 3 gm. 
has been given because of the cumulative effect, and if necessary 
to resume treatment in a few days giving additional total dosage 
of 1 gm. in each subsequent series, repeating this procedure until 
a proper degree of hemolysis has been obtained. An active prepara- 
tion of phenylhydrazin must be obtained and it should be freshly 
placed in capsules each week as needed. 

After the initial course of treatment, and within a few weeks at 
most, phenylhydrazin should be given in 0.1-gm. doses 3 or 4 times 
a week or in sufficient dosage to maintain the erythrocyte level 
between 5 and 6 millions. Our patients are now instructed to take 
from 0.2 to 0.4 gm.. each Wednesday and to have the erythrocytes 
counted regularly, at least once a montli. They are warned against 
increasing or decreasing the dosage too much or withdrawing the 
drug without careful consideration; these instructions prevent ex- 
treme swings in erythrocyte count and blood rmlume. Complete 
remissions have occurred on this regimen, but cases have not been 
observed long enough to decide whether life will be prolonged. 
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Summary. The experience witli 37 patients with polvevt])cinia 
vera, who were obser\-ecl from -i to 0 years, shows conclusively that 
after the initial course of pJienylhydrazin has been satisfactorily 
completed, the disease frequently can be controlled by tlie adminis- 
tration of a very small dose (0.1 to 0.4 gm.) of the drug each week. 
This control in some instances has been accomplished by a dosage 
which has been shown to be ineffective experimentally so far as 
Jiemolysis is concerned (for e.xample, 0.06 gm. a montli); this fact 
leads one to suspect that phenylhydrazin may have anotlier efl'ect 
on the blood picture such as an inhibitory effect on tlie production 
of erythrocytes, although it is fairly well proved to have a stimulat- 
ing effect on the production of leukocytes. This suspicion cannot 
at present be proved but is worthy of further consideration. Some 
of the patients after from 2 or 4 years of treatment have been able 
to dispense with the drug entirely and maintain a normal number 
of erythrocytes. Other patients have found it necessary to use the 
drug regularly; in some instances subsequent courses of daily do.sagc 
have been necessary. The occurrence of complete remission in 
some of the cases is apparently of especial significance. The unto- 
ward effects of phenyliiydrazin are also considered; this phase of 
the subject lias been amplified in' a paper by Gi/fin and Conner. 
Phenylhydrazin should not be given if the diagnosis of polycytlicmia 
vera, with increased bloorl volume, cannot be well established (see 
iMcXamara and Sausum''’). 

Notk.— Cii.'os 1, S, 11!, 13, 15, 10 iind 17 of this .study arc ca.ecs, -1, 1, 5, 0, .3, 7 iind 2, 
respectively, of the report of Ilrowii and Giflin.'" Case 7 of this .study is the cn.“e 
rt'i>orfcd b.v Alien.' Cases 21 .and SS of this study arc ra.«-es 3 and -I, respectively, in 
the rejwrf of Gifiin .and Conner.'" 


lilRLfOGRAPIIY. 

1. Allen. E. Polyeythcniia Treated with PhenyJhyrlrazin llyilroehlorid: 

Re))ort of C.a.“ 0 , Nlinnesota Xlcd.. UVjs, U, f,01. 

2. .'Mien. 1C. V.. and Ilarkcr, N", W.; fC'C(<er;rnent.“ «ilh Phenylliydnirin. 111. 
P.'itholocie .Vnatoniy, Ann. Int. Med.. U'2'i. 1. r>s:t. 

3. ,\llen, E. V., and Gifiin, if. Z.: Exiierinienf. with PJienylh.vdrarin. I. .'''tud- 
ie.s on the Wood, Ann. Int. Mod., W2.S 1. ti.'..''.: 11. .^‘ludie.s on Renal and Heiotir 
Funetion and Erytlimiioie.sis. Ann. Int. Med.. 102S. 1, (i77. 

•t. Br.itk'V, F. O., UumiUKhs. If. 11.. Hnniillon. D. M., nnel Kem. f’.: 1 he f.lTeel 

of Pynniin PoisoniiiK on the W'.H>d and lIcmolytO|wietie .«ystetn, witli INpeeial 
Refcrenre to the Fonnation of Heinr.-Khrlieh IJodies in tiro ninl ri.'ro. .\m. .1. .Mri>. 
Set., ItCU. 182, .’■.!i7. 

Brown, G. E., and CRflin. If. Z.: The Treatment of Poly.-ythcnn.a \ era 
iKrythreniia) with Phenylhydnizin, ,\reh. Int. Med.. lli'-T,, 38. :!_’l. 

r I',. Utyan. W,; Malirnanl Hyt'erieti'hm; Polyeytliernia Vera. Tr- I’e-. 

anil Ex-rc'i. Phv.sieiani 'The Mayo t'linic. )h2», 8, o^. 

T. F.tipintter. H., and KIo-s. K.: Znr 'fhenipie der P.-.lyryth.iiore, Yher.-tp, 

.Nfonatdi.. H'lS. 32. 322. 

s. rnteher. T. B,: Tie' Clitdr.d A^p'-t.- of Erythremia, Boston .Me.i. .".rei .""if;:. 

.!., 5!<21, IfU. , -I , 

Giihn, H. Z.: The Tr<‘-'!ni*!il of P.iBvyth.tm.i \ <r.t • l.r> thr'-nu,''. it.. 

ftluriier, The Bi)liny.*--ror<!ie:im r Tj.eraja-e.ai* of Int.-ri.a: Ii." .'."". I-'h t. 

\’,.n V..r;.. IE .\!'l h ton • I''-"'. '*■ , 

m Gd’o. H Z ar;.! t'one.er. H. M. The Entowat,! E.G- t- of 1 re itm.-at t=y 
rjie.aylhydri^.'in’Hy.irie hhirid. J. .Mn. M.-d, .\-a . li>23,52, BV--.. 


CONNER: ARTERIAL THROMBOSIS 


13 


11. Huffman, L. D.: Metabolic Studies in the Treatment of Polycythemia Vera 
with Phenylhydrazin, Arch. Int. Med., 1927, 39, 656. 

12. Levi, Ernst: Ueber die Ursache der Lebercirxhose-bei Polycythiimie. Leber- 
schtidigung durch Phenylhydrazintherapie, Ztschr. f. klin. Med., 1924, 100, 777. 

13. McNamara, D. H., and Sansum, W. D.: Phenylhydrazin Poisoning; Report 
of a Case, J. Am. Med. Assn., 1931, 96, 268. 

14. Owen, Trevor: A Case of Polycythemia Vera with Special Reference to the 
Eamiliar Features and Treatment with Phenylhydrazin, Bull. Johns Hopkins Hosp., 
1924, 35, 258. The Treatment of Erythremia with Phenylhydrazin, J. Am. Med. 
Assn., 1925, 85, 2027. 

15. Stealy, C. L.: Polj'cythemia Vera: Report of a Case, J. Am. Med. Assn., 
1928, 90, 1287. 

16. Taschenberg, E. W.: Ueber die Behandlung der Polyzythamie mit Phenyl- 
hydrazin, Deutsch. med. Wchnschr., 1921, 2, 774. 


A DISCUSSION OF THE EOLE OF ARTERIAL THROMBOSIS IN 
THE VISCERAL DISEASES OF IVUDDLE LIFE, BASED UPON 
ANALOGIES DRAWN FROM CORONARY THROMBOSIS.* 

By Lewis A. Conner, M.D., 

CONSUMING PHYSICIAN TO THE NEW YORK HOSPITAL, NEW Y'ORK. 


The views of the writer would perhaps be more accurately indi- 
cated if the title of the paper had been phrased in interrogatory 
form, for it is his purpose in discussing the subject rather to inquire 
what may be the part played by arterial thrombosis in the viscera 
than to affirm what that r61e is. Only in the case of the heart and 
the brain have we anything approaching satisfactory information 
concerning the incidence and significance of arterial thrombosis. 
With respect to the other organs (pancreas, spleen, kidneys, intes- 
tines, liver, lungs) our knowledge is surprisingly scanty, concerning 
both the pathologic and the clinical aspects of such thrombosis. 
For’this reason much of the discussion which follows must unfortu- 
nately be hypothetical in character and based upon analogies rather 
than on actual observations. But that arterial thrombosis plays 
a role of some importance in the diseases of viscera other than 
the heart and brain, and that the subject has hitherto received 
surprisingly little attention, cannot be doubted. 

The steady growth in our knowledge concerning disease of the 
coronary arteries has established a number of important facts which 
it is desirable to review because of the bearing they may have upon 
disease of the arteries in other viscera: (1) The great frequency 
of coronary arteriosclerosis in the middle and later years of life; 
(2) the lack of any close relationship between coronary and periph- 
eral arteriosclerosis; (3) the surprisingly early age at which coronary 
artery disease often manifests itself; (4) the frequent existence of 
coronary disease without preexisting arterial hypertension; (5) the 

* Presented at a meeting of the Association of American Physicians, Atlantic, 
City, May 3, 1932. 
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importance ami frequency of throinhosis in tiie course of coronary 
arteriosclerosis. 


Evidence as to the validity of the above statements may be sum- 
marized as follows: The great frequency of coronary arteriosclerosis 
in the middle years of life is shown both I)y evcry-flay clinical 
experience and by i)ostmortem findings. In persons of over 40 years 
of age heart disease is much the greatest single cause of dcatlq and 
among the causes of heart disease in such persons coronary artery 
disease easily stands first. 

The conception of arteriosclerosis as a “general’’ process has been 
.so widely accepted tliat we have almost lost sight of the fact tliat 
the process is notoriously irregular in its distribution and tliat there 
is little or no relationship between the state of the arteries in the 
heart or the other viscera and that of tlie peripheral arteries. The, 
relative independence of visceral and peripheral arteriosclerosis has 
been emphasized by Fitz,‘ in* Romberg- and by many otJiers. 

Recent statistics concerning coronar}' artery disease have made 
it clear that such disease is very common in early middle life. In 
an analysis of 2S7 cases of coronary thromliosis (Cornier and Holt’) 
it was shown that in 7o per cent of the patients the syriqitoms aji- 
])earcd before the age of 01 years and in 33 per cent before the age 
of ■)! years. In this connection it is well to recall that Romlierg’ 
many years ago insisted that we must regard arteriosclerosis, not 
as a disease of old age (“ Altcrskrankheit’'), but rather as a procc.ss 
of wearing out (“ Abnutzungskrankheit"), and that this wearing- 
out process may begin very much earlier in certain structures or 
organs than in others. t 

"I’lic frequent occurrence of coronary thrombosis without pre- 
existing hyiiertcnsion has been clearly shown by the fi.gures of 
Parkinson and Bedford,^ Levine,’ and Conner and Holt;’ and it 
seems safe to say that at the mo.st not more than half of the cases 
of coronary artery disease are as.sociated with arterial hypertension. 
In their recent study of .700 cases of angina jicctoris WJiite and 
Bland’ found that only in 30 per i-ent of the cases was there an 
associated arterial hyjicrtcnsion. 

•A.s to the importance and fr<'(iuency of the ftniqilieation of 
thrombosi.s in ('oronary arteriosrlero.sis there can be no (piestion, 
ahhouirh accurate statistical figures are not .avaiiable. Not only 


does thrombosis suj)ervem- in a large i>roi)ortion of the cases of 
angina pectoris, but even more frequently do the symptorn.s (if 
the attack of coromiry chisure give the first jitid only intimation 
that .^erions coronary di.'''ease *'xist.s. ^^e have, learned during 
nn'cnt years that mo<t attacks of eoninary thrf'nibod.s are not 
imimsiintely fata! and that tlie occurrence of 2 or iimrc ...tich attacks 
in the same individual U the rule rather than the cNcrptioii. 

Relation of Arterial Thrombosis to Artcrwdcrosls. W ith the gn>v. - 


ing a})prrc]at!on of iln 


'.'U'-t eliniea! ini[x>rtance of lorouary thrum- 
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bosis the question is being asked more and more whetlier tlie 
atherosclerotic changes in the vessel wall are the chief causal factor 
or whether there arc other factors, such as changes in the character 
of the blood itself, which play an important role. Unfortunately 
the question cannot be answered at present. There are various 
reasons for thinking that other factors may play a part in the 
production of thrombosis, but upon the evidence at present available 
we are forced to believe that atherosclerotic changes in the arterial 
wall are an essential, and probalily are the chief, prerequisite for the 
formation of the thrombus. 

Having discussed the more important facts concerning disease of 
tlie arteries of the heart, tlie question arises as to how far these 
facts can be applied to tlie arteries of other viscera. Is there evi- 
dence to show that arteriosclerosis is common in the other viscera 
in the middle years of life, and if so, is thrombosis the frequent result 
of such sclerosis that we know it to be in the case of the coronary 
arteries? 

All the evidence at hand indicates that the tendency to athero- 
sclerotic change, which is so marked a feature in the heart in middle 
life, is shared by most of the other viscera. We know that such 
changes are very common in the kidneys, in the brain, in branches 
of the mesenteric arteries. We know that they are not infrequent 
in the arteries of the pancreas and the spleen and, under certain 
special conditions, e^’en in the branches of the pulmonary arteries; 
but we know very little concerning the occurrence of thrombosis 
in the diseased arteries of most of these viscera. Only in the case 
of the brain is the clinical diagnosis of arterial thrombosis made 
with any frequency, and even with this organ there is often a 
hesitancy about making the diagnosis if the patient be one in early 
middle life. Yet if sclerosis be at all common in the arteries of the 
various viscera, it is hard to believe that thrombosis is not a frequent 
complication of such arteriosclerosis. 

The question of thrombosis is, we know, closely linked with 
that of infarction, for it is infarction which gi^^es rise to most of the 
symptoms resulting from thrombosis. Indeed witliout some in- 
farction it is doubtful if the clinical diagnosis of thrombosis is ever 
possible. Whether or not infarction results is determined chiefly 
by the character of the arterial branching and the scarcity or abun- 
dance of anastomoses; but in the case of most of the viscera infarc- 
tion is known to occur from arterial closure due to embolism. 

So while, as has been said, we know comparatively little about 
the actual occurrence of thrombosis, witli or without infarction, in 
the viscera other tlian the heart and brain, it is difficult to believe 
that arteriosclerosis, which is known to be common in the other vis- 
cera, can proceed without the frequent occurrence of tlirombosis. 
Moreover, in kidneys which are the seat of arteriosclerotic changes 
it is a common experience to see one or more depressed surface 
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scars wliicli can best be explained on the basis of an infarct from an 
old thrombotic closure; one occasionally sees similar depressed 
scars on the surface of the spleen without anything in the jiatient's 
history to suggest that such an old infarct has had an embolic 
origin. 

If, however, tlie analogy between tlie heart and the other viscera 
hold, and if thrombosis in disease of tlie arteries of these viscera 
be of frequent occurrence, why is it that the diagnosis of such 
thrombosis is rarelj- or never made, whereas the diagnosis of coronary 
thrombosis is made so frequently and so easily? 

The answer lies in part, no doubt, in tlie special characteristics 
of the heart itself which favor tlie making of such a diagnosis. 
Thrombosis of a coronar}’ artery frequently leads to early death 
and to the prompt conhrmation of the diagnosis. The iieculiar 
features of the pain and certain other symptoms are much more 
pathognomonic than in the case of other viscera, the electrocardio- 
gram is usually characteristic, and tlie heart is so accessible to 
physical ex’aniination that the physical signs are often helpful; 
whereas in the case of tlie other organs tlie conditions for diagnosis 
are much less favorable. Since the cases are probably rarely fatal, 
confirmation of the diagnosis by autopsy will be lacking, and, in 
tiic case of the abdominal viscera, the pain and the disturbances of 
function arc likely to be much less characteristic and helpful. 
Moreover, most of tlie other organs are much more liable to other 
acute diseases which may simulate infarction and confuse the 
diagnosis. 

But tliat is not the whole answer. One reason for our failure 
to recognize tlirombosis in the arteries of the other viscera lies, I 
tliink, in the fact that we fail to have the jiossibility in mind and so 
have failed to develop diagnostic criteria. 

Is it beyond reasonable hope that such criteria may lie dcvclojicd? 

I believe not. Twenty years ago coronary thrombosis was hardly 
more than a pathological curiosity. Repcatcfily in the ohier litera- 
ture one finds statements indicating that its clinical iliagnosis can 
hanlly be expected. In the writings of two recent great t;Iinician.s, 
Osler’aiid Mackenzie, a clear understanding of the clinical picture 
of this condition is entirely lacking, whereas now there is hanlly 
a disease in the whole realm of internal mcflicine which can bo 
recognized so pnimptly and .<o certainly, ^\ith the development 
of its diagnostic sign.s we have in turn come to know imieli more 
ctmeerning its natiiral history and iiave learnefl to recognize its 
milder and more benign aspects. May we not e.vfW'ct, after ichat 
ha.s hai)pencd in the case of *-on>nary tlm)m!K).-;i?. that when we 
begin to look for the signs of tim>ml>osis in the arteries of the 
kidnevs. the sidmi, the panereas and the mesentery, we sliall 
gnuiu’ailv develop criteria whieh will uhiinately ni:i!;esm'h dingim.- ' 
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Let us now consider in how far it may be possible to construct 
a framework of diagnosis for thrombosis of the arteries of these - 
viscera. For this purpose we have material from two different 
sources: (1) The symptoms known to result from thrombosis and 
infarction in the heart; (2) those which result from the infarction 
which follows the lodgment of emboli in various organs. Thus 
infarction in tlie kidneys, spleen, brain and lungs is frequently 
recognizable, and tliat in the gastrointestinal tract occasionally so. 
But the diagnosis is rarely made unless there is reasonably certain 
knowledge of the existence of conditions which would provide a 
source for such emboli. In the case of such organs as the pancreas, 
the liver, the thyroid gland and the uterus we are without this aid 
from embolic infarction. 

In attempting to construct theoretically a framework of diagnostic 
symptoms for arterial thrombosis in other viscera from analogy with 
the symptoms of coronary tlirombosis, there are two which seem 
applicable to any organ in which thrombosis is accompanied by 
infarction. These are fever and leukocytosis. Both of these are 
presumably the result of the reactive inflammation excited by the 
presence of tlie infarct, and it seems reasonable to expect that they 
would be present in the case of infarction in any other organ. 
The other gerieral symptoms, such as shock, pallor, sweating, vomit- 
ing and a fall in blood pressure, we might expect to be less pro- 
nounced and striking in the case of other viscera than in thrombosis 
and infarction in the heart. In regard to other symptoms, such as 
pain and disturbances of function, these would, of course, vary 
with the individual organs involved. It seems probable that the 
time relationship between the onset of pain and that of fever may 
have some diagnostic significance, since the pain should 'precede 
the fever by an interval of at least some hours. 

Let us turn now to a brief consideration of the probable diagnostic 
features of arterial thrombosis in the several organs. 

Kidney. We know fairly well what might be expected in the 
way of symptoms of thrombosis in the kidney from those which 
arise as the result of embolic infarction in that organ, and it is 
very surprising, in view of the frequency with which evidences of 
old infarcts are seen in arteriosclerotic kidneys, that the clinical 
diagnosis of arterial thrombosis should be rarely, if ever, made. 
This must be chiefly because the possibility of such tlirombosis is 
not held in mind. In a person of arteriosclerotic age in whom there 
is no ground for expecting the discharge of arterial emboli, tlie 
occurrence of dull pain and tenderness in the flank, of more or less 
fever and leukocytosis, and of red cells and albumin in the urine 
(if absent previously) would seem to justify such a diagnosis. 

Spleen. Postmortem evidences of old healed infarcts in the 
spleens of persons who show no source for arterial emboli suggest 
that such infarcts are the result of arterial thrombosis. The 
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syinptoins of embolic infarction of this organ are usually so distinct 
that infarction due to thrombosis should be recognizable if only 
its possibility \vere kept in mind. Pain of the pleural type, fever, 
leukocytosis, tenderness and perhaps muscular rigidity in the splenic 
region, arid not infrequently a to-and-fro perisplenitic friction 
sound over some part of the splenic area, make a sufficiently dis- 
&ctive pic-ture to -warrant the diagnosis of arterial thrombosis, 
if there is nothing to justify the suspicion of embolic infarction and 
if other satisfactory explanations of the symptoms are lacking. 
Thrombotic infarction seems especially prone to occur in spleens 
•nhich are the seat of massive enlargement, of whatever nature, 
and in the presence of splenomegaly the possibility of such infarction 
should be constantly remembered. 

Pancreas. Ver\" little is known concernmg either arterial throm- 
bosis or arterial embolism in the pancreas. A search of both the 
pathologic and the clinical literature has yielded surprisingly little 
information upon this subject. The arteries of the pancreas are 
frequently the seat of arteriosclerosis.* hfost of the arterial 
branches to the pancreas arise from the splenic artery, which is 
notoriously prone to extensive arteriosclerotic change, and there 
seems every reason to expect that the sharply angled branches 
supplying the pancreas should sometimes be the seat of thrombosis. 
If thrombosis and infarction occur, nothing is knm^Ti as to their 
clinical features. One would e.xpect to find pain of greater or less 
severity in the epigastric or umbilical regions, with perhaps some 
tenderness, some degree of shock, some fever and leukocytosis and 
probably nausea and vomiting— all symptoms which, it must be 
confessed, might well be evoked by disturbances in \"arious other 
organs in that neighborhood. If, however, in a person of appro- 
priate age there were the simultaneous appearance of sugar in the 
urine, that fact would go far toward justifying the diagnosis 'of 
arterial thrombosis. For a long time it has seemed to me that 
some of the abruptly appearing glycosurias in arteriosclerotic sub- 
jects might well be the result of pancreatic thrombosis and infarction. 

The Mesentery. Infarctions of the gastrointestinal tract are not 
rare, and the more massive forms are sometimes recognized clini- 
cally, although much more often the diagnosis is made first at 
operation or at the autopsy table. In the large series^ of cases 
analyzed by Trotter,® a clinical diagnosis was rare. As infarction 
ma3’^ result from arterial embolism and from thrombosis of the 
mesenteric veins as well as from arterial thrombosis, even when the 
diagnosis of mesenteric infarc-tion seems justified, it is difficult to 
be sure that the cause of the infarction is arterial thrombosis. 

That arteriosclerosis is common in the mesenteric arteries is 

* In Brooks' study’ of -risceral arteriosclerosis the pancreas is listed as fourth in 
the order of frequency of arterial disease, folloiving the heart, brain and kidneys. 
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thoroughly established (Ortner,® Zesas,^® Sauve,” Lagane^^), and 
there seems reason to believe that thrombosis, especially of the 
smaller arterial brandies, is of mudi more frequent occurrence 
than is its clinical recognition. In this connection Trotter® com- 
ments as follows: “Two circumstances have been responsible for 
the failure in recognition of the disease; in the first place the clinical 
picture is extremelj’- variable and in most cases very incomplete, 
and in the second place the condition has been regarded as so 
uncommon that it has frequently not even been considered.” 

As is the case in most other organs, closure of a mesenteric artery 
or one of its branches does not always result in infarction, and in 
the absence of infarction we can hardly expect that the arterial 
thrombosis will be manifest clinically.* lATether or not infarction 
occurs depends upon several factors: the size of the arterial branch 
occluded, the state of the venous circulation, the degree of distention 
or emptiness of the gut, and perhaps individual variations in the 
arterial anastomoses. It is well known that infarction occurs very 
much more frequently'’ in the area of gut supplied by the superior 
mesenteric artery than in that supplied by the inferior. 

It is to be expected that the symptoms of intestinal infarction, 
from whatever cause, would show great variations in character and 
severity.) depending upon the size and the location of the area of gut 
involved. The clinical picture is usually divided into two stages, 
with at first symptoms due to irritation of the gut and later with 
those due to paralysis. At the onset there is violent crampy pain, 
nausea and vomiting, sometimes diarrhea, and usually prostration, 
collapse and sweating. The vomitus is often blood-stained, and 
the stools frequently contain blood. After a day or two, and 
often after a temporary cessation of the severe pain, the symptoms 
of paralytic ileus appear— with complete obstipation, great disten- 
tion, persistent vomiting, pain and tenderness. Among the recorded 
cases the temperature has been variable, usually elevated, but 
sometimes normal or subnormal. It seems probable, however, that 
some degree of fever and leukocytosis must be present in every case 
at some stage. 

Even if the diagnosis of intestinal infarction seems justified, there 
is still the problem of distinguishing between the three possible 
sets of causes— mesenteric venous thrombosis, arterial embolism 
and arterial thrombosis. If, however, it is possible to exclude the 
usual sources of an arterial embolus and such conditions in tlie 
abdomen as predispose to thrombosis in the branches of the portal 
I'ein (appendicitis and other severe intestinal inflammations, hepatic 
cirrhosis, thrombosis of portal veins, etc.) and if the patient be one 

In Trotter’s large compilation* thrombosis of the superior mesenteric artery 
is believed to have occurred in 61 cases. Among these hemorrhagic infarction was 
found in 34, hemorrhages or intense engorgement in 12, mucous catarrh in 1 and no 
changes in the intestines in 3. In the remaining 11 cases the patient either recovered 
or died without autopsy. 
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in middle life there would be a strong presumption that the infarc- 
tion was the result of arterial thrombosis. 

The recognition of thrombosis of branches of the hepatic artery 
in the liver and of the brondiial arteries in the lungs is made ex- 
tremely difficult by tlie fact tliat in each of these organs tlie double 
vascular suppl}' so reduces the likelihood of infarction from such 
thrombosis that its occurrence is almost unknown. The same is 
true of tlie^ two centrallj’" placed organs, the thjToid gland and the 
uterus, which have an arterial supph”- from each side of the body. 
In the case of large fibromyomata of tlie uterus, however, arterial 
thrombosis is known to occur and to result in areas of necrosis and 
softening which may give rise to severe symptoms. 

It is recognized, of course, that such a theoretical discussion of 
tlie diagnosis of arterial thrombosis and infarction in the abdominal 
organs may prove to be in certain respects quite inaccurate, and 
these suggestions are offered merely in the hope tliat tliey will serve 
to direct attention to a subject which must hai’e some clinical 
significance and which hitlierto has been given little consideration. 
Everyone knows how common it is to encounter obscure, acute 
illnesses marked bj^ more or less abdominal pain, fever and pros- 
tration, in which no diagnosis can be ventured. Some of these may 
well belong to the group under consideration. One of tlie chief 
difficulties in the working out of such a clinical picture is tlie fact 
that only rarely will it be possible to get prompt postmortem infor- 
mation in suspected cases, as such attacks in the abdominal viscera 
must usuall}’’ result in recovery. If we are e\'er to gain furtlier 
knowledge, this must come from the combined efforts of tlie clinician 
and tlie pathologist. At tlie present time the pathologist is as lax 
in searching for arterial lesions in tlie abdominal viscera as is tlie 
internist in seeking for their signs during life. The publication of 
the clinical reports of even a I'ery few cases of arterial thrombosis 
in tlie spleen, pancreas, or kidneys with postmortem confirmation 
would inevitably excite interest in tlie subject and would result, 

I believe, in the steady accumulation of facts which ultimately would 
place the clinical diagnosis of such lesions upon a firm basis. 

Summary. Attention is called to the fact that whereas tlirombosis 
in the arteries of the heart and of the brain is known to be common 
and is easy of clinical recognition, almost nothing is known con- 
cerning tlie sjauptoms of arterial thrombosis in tlie abdominal 
viscera. Nei’ertlieless the frequent occurrence of degenerative 
changes in the arteries of tlie pancreas, kidneys, spleen and mesen- 
tery indicate that thrombosis in tliese vessels cannot be rare. 

The failure to recognize attacks of arterial thrombosis in the 
abdominal organs must be due in part to tlie inherent difficulties 
of diagnosis, but is almost certainly also due jiartly to our failure 
to have tlie possibility, of such attacks in mind and to have accu- 
mulated pertinent evidence. 
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An attempt is made to construct a. framework of diagnosis for 
arterial tlirombosis in tlm kidney, pancreas, spleen and mesentery 
liy utilizing certain synpitoms associated with thrombotic infarc- 
tion in the heart (fcN'er, leukocytosis) and those which result from 
infarction due to embolism in the kidne.y, spleen and mesentery. 

It seems probable that when both internists and pathologists 
begin seriously to seek for evidences of such thromboses and to 
correlate their findings, the difficulties of diagnosis will be found 
to be not insurmountable, and the lineaments -of the respective 
clinical pictures will gradually emerge from the present obscurity, 
much as have those of the diagnosis of coronary thrombosis. 
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FAMILIAL EOSINOPHILIA. 

By Sloan G. Stewart, M.D., 

INSTEUCTOK in medicine, UNIVEBSITV op PENNSYLVANIA MEDICAL SCHOOL, 

PHILADELPHIA. 

(From the Medical Diidsiori, Hospital of the University of Pennsylvania.) 

This report details the study of four families in each of which 
several members exhibited a distinct, persisting and unexplained 
eosinophilia. The term familial is used to indicate the presence of 
eosinophilia in several members of a family, in whom none of the 
known causes of eosinophilia could be found, such as allergic states, 
dermatoses and parasitic infestations, especially trichinosis. A few 
authors have used the designation “constitutional eosinophilia” 



22 


STEWART: FAMILIAL EOSINOPHILIA 


to refer to this condition, 'whether familial or in but one member of 
a family. 

The terms constitutional eosinophilia and familial eosinophilia 
seem to have been used s;yTionymously. The latter, however, has 
been adopted for use here as being more descriptive and having 
been the first in use. 

In spite of the fact that as early as 1911 Klinkert' called attention 
to familial eosinophilia, its importance seems to have been neglected. 

50 few examples can be found in the literature that one can only guess 
as to its frequency. Klinkert’s report described a family of 6 with 
eosinophil counts varying from 7 to 15 per cent. However, in this 
family there seemed to be an adequate explanation of the eosino- 
philia; for 3 of 5 children exhibited allergic manifestations in the 
form of asthma, angioneurotic edema and urticaria. I have pre- 
viously noted eosinophilia in 3 generations of the family of a patient 
with eosinophilic leukocytosis and Hodgkin’s disease.- Allergic fac- 
tors were present in all 3 generations. 

The familj' incidence of allergy and of transmissible parasitic 
disease doubtless accounts for some of the eosinophilias that have 
been classified as familial or constitutional. Under the title of 
familial eosinophilia in this paper, however, are grouped only those 
families in which all of the usuallj'’ accepted causes of eosinophilia 
have been excluded, according to our present methods of investiga- 
tion. In the remaining literature cited, the possibility of allergic 
eosinophilia and its other causes have been excluded. Such a 
family was reported by Gaugain,® in -which the mother had an 
eosinophilia of 19 per cent, and 3 children, 10, 14 and 15 per cent, 
respectively. The most completely studied example of familial 
eosinophilia was published by Armand-Delille, Hurst and Sorapure.'' • 
The patient, a boy aged 8 years, had an eosinophilia of between 

51 and 62 per cent. Three sisters and a brother had eosinophil 
counts of 14, 21, 27 and 27 per cent, respectively, and the father, 

7 per cent. All of the usual causes of eosinophilia were carefully 
excluded. Similar instances under the designation of, constitu- 
tional eosinophilia are reported by Bastai,^ Cirio,® Spiro and Plan- 
ner,^ Smits,8 Lucas® and Cattaneo.'® Fanton“_ spoke of “so-called 
eosinophil diathesis” in recording eosinophilia in a father and 
daughter with no allergic history. 

In Chart I are summarized the eosinophil percentages in 6 families 

reported in the medical literature. 

' The opportunity to investigate 4 families with eosinophilia has 
been afforded during the past year. In each instance the patient, 
through whom attention was attracted to the family, had been 
on the Medical Service of Dr. Stengel in this hospital. 


Report of Cases. Case l.-E.P., a girl, aged 18 years, was admitted 
November 24, 1930, because of severe cough. For 2 years there had 
en sjanptoms suggesting pulmonarj’' infection increasing cough, 03 sp- 
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nea, purulent sputa, chest pains, irre^ar fever and loss of weight. At 
times there were severe attacks of diarrhea and generalized abdominal 
pain. 

Physical Examination. The patient was greatly emaciated. Examina- 
tion of the chest, which was of a phthisic configuration, revealed signs of 
extensive infiltration of the lungs with cavities at both apices. Tenderness 
v^s complained of over the colon, and a mass could be palpated in the region 
of the cecum. There was no enlargement of the spleen or lymph nodes. 

Laboratory Data. The red blood count showed a moderate secondary 
anemia, averaging 4,200,000 cells, with a hemo^obin content of 60 per 
cent (Sahli). The leukocyte count remained elevated, at a fairly constant 
level of 20,000 cells, with a persistent eosinophiha which, at times, reached 
32 per cent. 

CuAnT I. — Six Families With Familial Eosinophilia. 


K(LtiKert-19lL GaugQia "1914. Baslal-1923. 



In tins and subsequent charts the presence of allergic manifestations is indicated 
by cross-hatching. The circles represent females and the squares males. The 
figures within the circles indicate the percentage of eosinophilia. 


The sputum was loaded %vith tubercle bacilli. Repeated stool examina- 
tions were negative for ova and parasites, but contained large numbers 
of tubercle bacilli. Skin tests, using the usual antigens of inhalants and 
foods, disclosed no abnormal skin sensitivity. A tuberculin test was not 
done. Roentgen rays of the chest revealed extensive tuberculosis of both 
lungs with multiple cavities. No calcifications of cysts of trichinosis were 
seen in the thoracic musculature. 

In brief, the patient suffered from a florid t}T>e of puhnonarj’’ and prob- 
ably enteric tuberculosis. There was neither personal nor family history 
of allergy. The patient stated specifically that she had not been allowed 
to eat pork in any form for several years, had had no past illness suggestive 
of trichinosis, and had received no medication which might have induced 
eosinopiiilia. There was no history of skin disease. 

Comment on Case 1. Tuberculosis was suggested as a possible 
cause of eosinophilia. It has been reported in infantile tuberculosis 
by Belloni.*^ Brumlik and Sikl,^® and Cordier, Croizat and Carle^^ 
recorded cases of eosinophilia in lymph node tuberculosis, and 
Grass and Sinnnert'^ noted eosinophilia as an index of allergy in 
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tuberculosis. Kilduffe'® mentioned its occun’ence in active tuber- 
culosis. However, when other members of this patient’s family 
were studied, it was found that eosinophilia was present in all of 
its members, and tuberculosis in none. Therefore this possibility, 
as the cause of the eosinophilia in this family, seemed improbable. 
In Chart II are the blood counts made on the patient and her various 
relatives, as far as the family tree could be traced. 

The outstanding features of the data charted are the marked 
increase in the absolute number of eosinophils in each of the 8 rela- 
tives studied and the occurrence of eosinophilia on both the father’s 
and mother’s side of the family (the average normal for absolute 
numbers of eosinophils quoted by Clough^' is 250 cells per c.mm.). 
There was no family relationship between the father and mother 
before marriage. This verj'- unusual finding of eosinophilia in both 
branches of the family, in the absence of personal and family history 
of allergj'’, seemed to cast some doubt on the thought that trichinosis 
and other parasitic infestations had been excluded. However, in 
none could a historj^ of trichinosis be obtained. A letter from 
Dr. J. D. Boger, Health Officer for the City of Lebanon, Pa., where 
all the family lived, stated that no cases of trichinosis had been seen 
ill that vicinity or reported to tlie Board of Healtli during the past 
4 years. Stool studies for ova and parasites, which could be done 
only on the immediate members of the family, were all negative. 
According to the present clinical methods for determining trichinosis, 
it was excluded in this family. 

Lastly, blood counts were repeated on the immediate family 
4 months later, and the absolute numbers of eosinophils coincided 
closely with the figures recorded in Chart H. 

Case 2. — J. L., a boy, aged 12 j^ears, was studied in the Cardiac Section 
of the Medical Clinic of tliis hospital on March 7, 1931. He had no special 
complaints, but was referred bj’’ the school ph 5 "sician because he had had 
"rheumatism” 2 years ago, and rheumatic pains in the left leg 1 3 [ear ago. 
Occasionally he experienced mild precordial pain. There was a histori" oi 
the usual cliildhood diseases, including otitis media, but not chorea or 
scarlet fever. No personal or familj' historj’^ of allergy, skin disease or 
tricliinosis could be elicited. ' ■ a tatp 

Physical Examination. The patient was well developed, in a good s ■ 
of nutrition and had no feA'er. No ewdence of cardiac disease was lou , 
and there was notlring abnormal in the ph 3 ’sical examination, except s ig 
pallor of the conjunctivas and mucous membranes. ,, 

Ltthoratory Data. The er}d;hroc 3 ’te count averaged 3,000,000 cells v * 
hemoglobin content of 60 per cent (Sahli). The Ieukoc 3 'te con 
6000 vdth 22 per cent eosinophils. No ova or parasites , piddle 
stool examinations. Koentgen ra 3 's of the muscles of the shorn , » 
gave no evidence of calcification of trichinal cysts. Here agai i 
sistent eosinophilia seemed an extraneous finding. 

Comment on Case 2. It xvas thought that a low-gmfi® 
infection, related to the rheumatic pains, and perhaps 
secondary anemia, might plax' a role in the causation o i® 
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Chart II. — Eosinophilia of Family P. 


Relation. 

Age. 

Hgb. 

W.b.c. 

Ncutro. 

Lymph. 

Mono. 

Eos., 

% 

Abs., 

No. 

Allergy. 

Mrs. P. 

Mother 

44. 

85 

8,000 





1600 

None. 

Mr. P. 

Father 

50 

97 

5,500 

57 

24 

2 

17 



Ed.P. 

DauRhtcr 

18 

55 



8 ! .. 

32 

3840 

None. 

El.P. 

Daughter 

12 

88 

•8,400 

50 

20 

2 

28 



I. P. 


54 



62 

21 

2 

15 



J. R. 

Mother’s bro. 

55 

111 

7.500 

54 

22 



1650 

None. 

E. F. 

Mother’s flis. 

53 

100 

7,200 

66 

18 

1 

15 

1080 

None. 

E.R. 

Mother’s bro. 

46 

92 

8,200 

72 

13 

15 

1230 

None. 



Chart III. — Eosinophilia of Family L. 


Relation. 

Age, 

Hgb. 

W.b.o. 

Neutro. 

Lymph. 

Mono. 

Eos., 

% 

Allergy. 

No. 

Mrs. L. 

Mother 

36 

so 

8,600 

07 

25 

1 

7 

002 None. 

Mr. L. 

Father 

39 

101 

5,000 

50 

45 


2 

100 None. 

g| 

Son 

12 

60 

6,000 

48 

28 

2 

22 

1320 1 None. 

mm 

Daughter 

14 

83 

8,600 

59 

35 

2 

4 

344 None. 


Daughter 

10 

SO 

8,000 

70 

26 

• * 

4 

320 None. 

M.L. 

Daughter 

8 

75 

9,000 

51 

34 

4 

11 

990 None. 

R. L. 

Daughter 

6 

69 

7,600 

52 

35 

4 

9 

684 j None. 

Ja. L. 

Daughter 

3 

61 

10,000 

56 

23 

2 

19 

1900 i None. 

P. L. 

Dauglitcr 

3 

63 

9.000 

59 

24 

4 

13 

1170 None 














































26 


STE-WART: FAMILIAL EOSINOPHILIA 


philia. Such a relationship has been described by Akerrend® 
Fiedler ? and others, ^ and, indeed, several cases of rheumatoid 
arthritis with myositis and persistent eosindphilia have recently 
been studied in this hospital. The coincidence of postinfectious 
anemia with eosinophilia has been noted by Tallqvist=« and Beifeld 
and Barnes .-1 Indeed,^ these explanations were accepted for lack 
of any better one, until a marked eosinophilia was discovered in 
other members of this family,- whose counts are summarized in 
Chart III. 

Each of the 9 members of the family, except the father, had 
absolute eosinophil counts above the average normal. All except 
the patient were quite healthy people, although the 4 sisters had 
moderate hypochromic anemia. There was no e\ddence of tuber- 
culosis or chronic infection, and stool studies in each member of 
the family were negative for ova and parasites. One year later 
complete blood counts were repeated on every member of the family. 
The percentages of eosinophilia were essentiallj" unchanged, with 
the exception of E. L. who previous!}^ had 4 per cent (320 eosino- 
phils) and after 1 year had 10 per cent, with a leukocjde count of 
8600. The anemia noted in the 4 sisters was not present when the 
second counts were taken. 

Case 3. — T. M., a boj", aged 3 years, was treated in this hospital because 
of lobar pneumonia. Recoverj'- was uneventful. At the age of 2 j^ears 
he had been treated here for poor nutrition, secondary anemia and septic 
tonsils. At that time the blood showed a leukocytosis of from 10 to 18,000 
with an eosinophilia reaching as high as 50 per cent. The eosinophilia was 
present on the second admisrion, but disappeared completely during the 
acute stage of pneumonia, to return again to its previous level after con- 
valescence. Otherwise he was an entirely average child in good nutrition 
and with a slight secondary anemia. There was no personal or famil}' 
history of allergy, tricliinosis or skin disease. 

Laboratory Data. .Repeated stool studies were negative for ova and 
parasites. The red blood count averaged 4,300,000 cells, the hemoglobin 
75 per cent (Sahli) and the leukocyte count 15,000, with 42 per cent of 
eosinophils. All other laboratorj'^ tests were negative. 

Comment on Case S. Here again, as in Case 2, is represented a 
patient wdtb chronic infection (septic toiisils), secondary anemia 
and eosinophilia. The other members of the family exhibiting 
increased numbers of eosinophils were quite healthy people, but 
there was found also a slight hypochromic anemia. Examination 
of the feces gave no evidence of infestation in any member of the 
family, and all the knowm factors w'hich might be related to eosino- 
philia w'ere ruled out. 

Case 4.-^J. B., a man, aged 38 years, had been admitted several times 
to the h'ledical Service of this hospital because of severe astlima of 5 years’ 
duration'. Asthma began 2 days after th 3 Toidectomy. It seemed to be 
of an infectious ty])e, being associated with pansinusitis, but w'as unrelieved 
bj" an 3 ' medical or surreal procedures. There was no histor 3 ' of allergy in 
an 3 ’ other member of the famil 3 ^ 
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^ Physical Pxammalion. The patient was in a good state of nutrition. 
Slight cyanosis, pol.y]ioid degeneration in the nose witli purulent sinus 
discharge, emphysema and typical'lung signs of bronchial asthma were the 
only positive findings. Between attacks he felt entirely well. 

Laboratory Data, llepeated stool examinations were negative for ova and 
jiarasites. The red blood count averaged 5,000,000 cells Vidth 95 per cent 
hemoglobin (Sahli). The leukocyte count remained quite constantlj’’ at 
12,000 cells, with a persistent eosinophilia as indicated in Chart V. 


Chakt IV. — Eosinophilia of Family M. 



Hclation. 

Age. 

! Hgb. 

1 • , 

W.b.c. 

1 

1 

Neutro. 

i 

Lymph. 

, 

) j 

Mono. ! 

1 

1 

Eos., 

% 

1 Abs., 

I No. 

Allergy. 

Mr. M. 

Fatlicr 

' 34 

i 90 

7,000 

1 

G1 j 


1 

4 1 

2 

1 152 

None. 

AIrs.M. 

Mother 

20 

! 80 

1 

0,000 

1 

1 39 

I ^ i 

0 

: 300 

None. 

A. M. 

Daugliter 


m 


58 { 

29 

3 1 

10 

1000 

None. ’ 

T. M. 

Son 

3 

1 GO 

15,000 

20 ; 

30 

0 

“ ( 

42 

1 0300 

None. 

M. M. 

Daughter 

1 

1 

10,000 

57 29 j 


10 

: 1000 

None. 



Relation. 

Ago. 

Hgb.j W.b.c. 

! 

Neutro, 

Lymph. 

Mono. 

Eos., 

% 

O CD 

Allergy. 

Mrs. B. 

Mother 

09 

. . 1 8,000 

57 

24 

3 

IG 

1280 

None. 

.1. B. 

Son 

38 

90 10,300 

42 

20 

5 

33 

3399 

Asthma. 

B. B. 

Son 

41 

.. 1 8,500 

07 

22 

7 

4 

340 

None. 

G. B. 

Daughter 


.. ; 8,300 

07 

23 

5 

5 

415 

None. 

M.B. 

Daughter 


. . j 8,200 

70 

23 

5 

2 

104 

None. 

Mr. B. 

Father (dead) 

J-L- 

j 

•• 




None. 



Comment on Case 4- Although the mother had 16 per cent of 
eosinophils and a daughter 5 per cent, there was no indication of 
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any personal or family history of allergy-, and parasitic infestation 
was ruled against by negative stool studies. 

. The unusual feature in this case was the excessive eosinophilic 
leukocytosis associated with asthma. IModerate eosinophilia is 
quite common, averaging from 3 to 7 per cent, with a normal leuko- 
cyte count, but there are only a few cases on record with eosinophilic 
leukoc^Tosis of high degree. Herrick,^^ in 1911, reported a case 
with 77 per cent and a leukocjdosis of 57,000 cells. Armand- 
DeliUe,-® in 1927, described a case of asthma with a leukocjde count 
of 35,000 and 76 per cent eosinophils. It would be of interest to 
know if, in such cases, the excessively high eosinophilia might have 
been caused by an allergic state added to a preexisting familial 
eosinophilia, as might well be suggested in this case. 

Discussion. Ever 3 '' effort has been made to rule out tlie Imown 
causes of eosinophilia in the 4 families described. Transmission 
of the allergic state through several generations is quite commonly 
encountered, and, since eosinophilia is so closel.v related to allergy, 

' the question is raised if eosinophilia without allergy", whatever its 
initial cause maj" be, may not be transmitted directlj’' from one 
generation of a familj^ to another. A review of the charts certainlj- 
suggests such an hereditary’’ transmission of eosinophilia. Accord- 
ing to clinical methods it seems fair to assume that allergic factors 
have been excluded. The possibility of trichinosis was more difficult 
to rule out. It is stated that the eosinophilia following trichinosis 
maj’’ last for j’^ears, but that it rarely^ lasts as long as 6 months. 
Blood counts were repeated after 1 year in 3 of these 4 families, 
and no essential change was noted in the percentages of eosino- 
philia. Both Klinkert and Armand-Delille emphasized the fact that 
eosinophilia in their cases persisted for many years. 

Investigations have been exhausted in the effort to prove that 
trichinosis is not in any' way’’ related to the families reported in 
the absence of history^ of any signs or symptoms of trichinal infes- 
tation, in the persistence of eosinophilia, by' the negative Roen-tgen 
ray of muscle for trichinal cysts, and because of its presence in a 
few very’’ y'oung members of the families who, by' reason of .their 
ages, had never included pork in their dietary^ 

Skin diseases, specific blood disorders and chronic infections have 
been excluded in these families. In brief, the 4,families discussed 
in this paper present eosinophilia coincidentally' in most of their 
members, clinically' quite independent of any' of the known causes 
of eosinophilia, and have’ been classified as examples of familial 

eosinophilia. _ , j 

Summary. The term “familial eosinophilia has been used 
by certain authors to connote eosinophilia in a family', whetlier 
caused by allergy', parasites or dermatoses, and by others to indicate 
its occurrence in families . quite independent of a known cause. 
The latter usage has been adopted in this paper in classifying four 
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1‘eports of familial eosinopliilia. In conclusion, it may only be said 
that the significance of such an eosinopliilia is as undetermined as 
the nature of the eosinophil, and at present one may only speculate 
upon an hereditary transmission. 
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VASCULAR CRISES.”-- 

By David Riesman, M.D., Sc.D., 

PROFESSOR OF CLINICAL MEDICINE, SCHOOL OF MEDICINE, UNIVERSITY OF 
PENNSYLVANIA, PHILADELPHIA. 


The term vascular crises is applied to sudden changes in the 
caliber of bloodvessels resulting either from contraction or from 
dilatation and causing transitory symptoms through malfunction 
or nonfunction of the part supplied by the affected vessel. Such 
crises are conditioned on the activity in the -walls of the vessels of 
a nervous mechanism and in the medulla oblongata of a vasomotor 
center highly sensitive to reflex and direct stimulation. 

The arteries of the body are normally in a state of tonus from 
which they change in either direction as conditions demand. Such 
changes constitute one of the important means the body has of 
adapting itself to the environment: heat produces dilatation, cold 
contraction of the vessels ; during digestion more blood flows through 

* Read by in\'itation before the Evanston Branch of the Chicago Medical Society, 
April 7, 1932. 
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the gastroint^tiiial tract and during exercise the muscles become 
hyperemic. Psychic influences also play an important r6le in the 
distribution of the blood— embarrassment leads to blushing fear 
and distress produce pallor. In conditions of disease the 'same 
phenomena occur, only to an exaggerated degree. In a chill the 
surface vessels are strangled, the blood is driven back into the 
center of the body. 

Pbe nerves that supply the boodvessels with constrictor and 
dilator fibers are 'of sympathetic origin. The nerve endings fuse 
, with the unstriped muscle cells in the middle coat of the vessels. 
Nearly all tlie bloodvessels of the bodj^ are supplied with such 
sympathetic fibers, except perhaps the arteries of the brain’which, 
according to Bayliss,' haim no vasomotor nerves running in their' 
sheaths. More recent authors, however, especially Forbes and 
Wolff and Pender, 2 have shown that even the cerebral vessels are 
under the control of a nervous vasomotor mechanism, although 
this is probably less important than the general blood pressure as 
a regulator of the circulation in the brain. 

It is usuallj'- held that the vasomotor nerv^es, barring a few special 
territories, are largely constrictor in action, that is, their stimula- 
tion either at the periphery or through the center in the medulla 
causes contraction of the vessels. It is highly probable that certain 
hormones act in tlie nature of vascular stimulants. The best 
known of these hormones is adrenalin. Another one may be the 
mysterious sympathin recently discovered by Cannon. 

Dilatation of the bloodvessels has by manj’- been looked upon as ■ 
a passive process resulting from inhibition of the Amsoconstrictor 
mechanism, but there is considerable proof , that dilatation maj"^ be 
at times actNe. In animals dilatation of the bloodvessels can be 
produced through stimulation of the central end of the depressor 
nerAm after all Amsoconstrictor fibers liaAm been severed. Such an 
experiment would imply the existence of a A'asodilator center, but 
the conAuncing experiment applicable to man is still lacking. 

■ General Vascular Crises. Vascular crises are general or local. 
General crises are exemplified by the sudden rises of blood pressure, 
so often seen in persons who are already hypertensiA'e. The rise 
may be due to toxic, psychic or other causes and may pass off with- 
out any untoAvard symptoms. Frequently, hoAvever, such sudden 
general crises produce headache, dizziness, aphasia, monoplegia, 
hemiplegia, hemianopsia and cA'en conAmlsions. It is at times 
difficult to determine whether the symptoms are the result of the 
high blood pressure crisis or whether some functional or anatomic 
change in certain brain territories precedes and causes the rise in 
blood pressure. The relation of these general crises to angina 
pectoris has recently been studied by LeAA'is, but AA'hile often accom- 
panied or folloAved by anginal seizures, the sudden increase of blood 
pressure may not be the only factor. 
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Dilatational crises manifest themselves in a sudden fall of the 
blood pressure. In practice it is often difficult to decide how much 
of the fall of the blood pressure is due to Avascular dilatation and 
how much to cardiac weakness. For example, in sudden coronary 
obstruction, in acute dilatation of the heart, in cardiac rupture 
there is a tremendous fall of blood pressure from direct depression 
of the cardiac function. The symptoms of dilatational crises 
closely resemble those of severe hemorrhage. They are pallor, 
SAA^eating, sighing respiration, dizziness, thready pulse and at times 
unconsciousness. The condition is well exemplified by surgical 
shock. It is possible that some toxic agent such as histamin may 
play a role in the production of these symptoms. 

Very marked shocklike crises occur at times in Addison’s disease, 
probably as the result of a vasomotor paralj^sis or of vasodilatory 
stimulation or of both. Aside from true Addison’s disease there is 
a functional adrenal depression,® which is also accompanied by a 
fall in blood pressure but less profound than that of true Addison’s 
disease. 

Local Vascular Crises. I shall noAA^ leaA^e the subject of general 
Avascular crises and consider local crises which possess a peculiar 
clinical interest of their own. In the majority of instances these 
crises are of spastic type and result from a eonstriction of the vessels. 
Such a constriction, I have already explained, is usually brought 
about through the mediation of the vasoconstrictor mechanism. 
It is quite possible, however, that contraction of the vessels can 
occur independently of the sympathetic nerAmus system. All the 
arteries and arterioles, even those of the brain in which the question 
of a vasomotor nerve supply is still perhaps not absolutely settled, 
have Avell-marked muscular coats and can undergo an intrinsic or 
myogenic contraction. The problem is similar to that confronting 
us in the heart. Here, too, Ave have a myogenic contraction, but 
one distinctly influenced by nerve impulses of extrinsic origin.* 

Whatever the results of spastic contraction of vessels may be, 
they depend upon a variety of factors— the size of the vessel oc- 
cluded, the duration of The spasm, the previous state of nutrition 
of the part and the possibilities of prompt collateral circulation. 
I once saw the pulse disappear completely at the Avrist for a brief 
period through spasm of the radial arter,y Avithout any noticeable 
after-effect. If the circulation is cut off for a sufficiently long time 
either functional or organic changes take place in the starved 
territory. Until recently the opinion prcA'^ailed that these results 

* As is well kno-^vn, one of the pioneers in the study of vascular crises is Professor 
Pal of Vienna. A few years ago I happened to be acting as Exchange Professor 
in the Peter Bent Brigham Hospital in Boston and on one of my morning ward 
rounds I had occasion to demonstrate a case illustrating vascular crises. During 
the course of my remarks I referred to Pal’s work. At the end of the discussion, 
Dr. Christian introduced mo to an elderly gentleman who had been one of my auditors 
— it was Professor Pal. 
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depended upon cutting off of the total blood supply, i. e., of the 
nutritive Material, but Barcroft and others have shown that the 
local deprivation of oxj'gen, for which I have proposed the term 
histanoxia,* is verj' damaging to the tissues. 

Local vascular crises can occur in almost any organ or part of the 
body. The affected vessels may be normal, at least in appearance; 
often, however, they are the seat, of varjdng degrees of arterio- 
sclerosis. When not too rigid, diseased arteries are more sensitive 
to vasomotor influences than normal vessels. ' This accounts for 
the greater frequency of spasticity in such vessels. While they 
respond more readily to nervous and other influences, they return 
to their previous state more slowly than healthy vessels. Arteries 
subject to abnormally high blood pressure seem to be especiallj^ 
sensitive to A’asoconstrictor influences. 

Vascular Crises in the Brain. On account of the multiplicit,y of 
functions centered in the brain, vascular crises present a more 
varied picture than the same processes in otlier organs of the bod;\". 
Monoplegia, hemiplegia, aphasia and convulsions are some of the 
possible motor crises. They occur most frequently in persons with 
hypertension, but they can also occur in those whose blood pressure 
is not markedly abnormal. 

A number of years ago I was asked to see in consultation an 
elderly lady who had been seized suddenly and without warning 
with right-sided hemiplegia. Her daughter had arranged to go to 
Europe on a Government mission and wanted to know whether it 
was safe for her to leave her mother. During my examination I 
tested sensation Avith a pin and as I proceeded upAvard from the 
toes the patient suddenly exclaimed, "Oh, Doctor, I can moA-e my 
foot; now my leg.” Before I left the house the motion had com- 
pletely returned in the paralyzed parts. The surprised patient 
credited me with superhuman powers. It is difficult to explain 
such a case on anything but a temporary angiospasm. _ The per- 
sistence of slight anatomic changes does not of necessity imply that 
the underlying cause was riot a spasm, that it was a hemorrhage or 
a thrombosis. It is conceivable that highly irritable vessels might 
remain in a state of protracted spasm, AA'hich Avould lead to degen- 
eration of the brain tissue. 

It is a common error to consider conAuilsions in an individual of 
middle life Avho is not a true epileptic as uremic. This latter diag- 
nosis is apparently strengthened by the finding of albumin in the 
urine immediately after the conAmlsive seizure. In many cases, 
hoAvever, there is betAveen attacks no evidence either in the blood 
or in the urine of serious renal damage, so that it seems unlikelj 
that the coinmlsions are due to uremia, AA-hatever that mysterious 


* From lanic tissue; arS^in, without oxj-gen. The word ano.vcmia somcUmes 
sod forToeai oVg^rvation connotes mthcr a general stnfe of the blood than a 

)eai condition. 
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condition may be. The patient nsually has a single cbmnilsion at 
the time, but the attacks tend to repeat themselves at irregular 
intervals. The majority of patiepts in whom such conimlsions occur 
are long-time sufferers from hypertension. The attacks, as a rule, 
pass off without any aftermath, although occasionally there is a 
transitory disturbance of vision, perhaps of speech or of mentality. 
I am inclined to believe that these attacks are of vascular origin 
due to a general hypertensive crisis. To distinguish them from true 
epilepsy, the term epilepsia tarda or senile epilepsy has been applied 
to the condition.'* In treatment, the best results are obtained by 
free bleeding from the arm. Uremia and eclampsia are very similar 
to epilepsia tarda and may also represent vascular crises. The 
same thing applies to lead encephalopathy. Tliere is, of course, 
something back of the vascular spasm, whether we are dealing with 
eclampsia, uremia or epilepsia tarda. There is some basic provoca- 
tive agent, but whatever it is, it acts apparently not directly on the 
brain cells but on the circulation in the brain. 

In addition to motor manifestations we meet with various sensory 
and psychic disturbances such as dizziness, tinnitus, hemianopsia, 
quadrant anopsia, amaurosis and headache. The so-called migraine 
headache has many features that suggest that it is an angiospastic 
condition. At times a spasm of the homolateral temporal artery 
is observable. I^diat causes the spasm however is unknown— hered- 
ity, toxins, allergy, epileptic analogies crowd into the picture. 
Fundus and visual field studies during the attacks are desirable. 

There are also evanescent psychic and psychomotor disturbances 
that are best explained on an angiospastic basis— sensory aphasia, 
amnesia, brief psychotic outbursts, etc. 

Vascular Crises Afiecting the Eye, These are quite common. 

I have already referred to their occurrence in migraine and in 
convulsions, but they may also occur independently. Redslob,^ of 
vStrasbourg, attributes retinal spasm to humoral causes, to changes 
in the ion concentration. His experiments seem to show that high 
concentration contracts and low concentration dilates the retinal 
vessels. Spasm is likely to be bilateral and lead to amaurosis. 
Barre® has described a syndrome characterized by vertigo, head- 
ache, paracousia and vasomotor phenomena of the head, which he 
attributes to pressure upon the sympathetic nerves by arthritic 
changes of the cervical vertebrse. 

Vascular Crises in the Limgs. These undoubtedly occur, but we 
know little about them; at least we know little of \'ascular spasm 
in the lung. Vascular dilatation is an accompaniment of all acute 
inflammatory processes. There is, however, a condition, acute 
pulmonary edema, in which a vascular factor is highly probable. 
It is met with most often in hypertensive states, also in myocardial 
Aveakness and in mitral stenosis, and occasionally immediately after 
tapping the chest. This last Amriety usually follows too rapid 
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removal of a large amount of fluid in cases of hydrothorax of long 
standmg. It seems to be brought about by a sudden rush of blood 
into the compressed lung, the altered vessels of which are not able 
to hold back the plasma. The patient may die, drovming as it 
were m his ovm juices.* 

The pulrnonary edema of hypertension or myocardial disease is 
usually attoibuted to a sudden w^eakness of the left ventricle. That, 
however, is not a complete explanation'. I have seen pulmonary 
edema occurring simultaneously with a marked rise of general blood 
pressure and all the evidence of a powerfully acting left ventricle. 
It seems to me that there must be some change in the tonus of the 
pulmonary vessels, a sudden dilatation analogous to that of post- 
aspirational edema. Clinically the most striking features of acute 
pulmonary edema are intense dyspnea, angor animi not inferior to 
that of angina pectoris, an abundance of moist r^es all over the 
chest and the expectoration, not invariably, of quantities of frothy 
fluid which on boiling coagulates completely. 

The treatment is most satisfactorj’- if’ promptly carried out. 
Three measures, separately or combined, rarely fail to bring the 
patient back from what looks like the brink of the grave— hj’^po- 
dermic injection of morphin and atropin, venesection and dry cup- 
‘ ping of the chest. The last measure whatever its modvs operandi 
is a procedure of indisputable value. 

Vascular Crises in the Heart. Are the vessels of the heart liable 
to vasomotor spasm? This question opens up the endlessly dis- 
cussed subject of the nature of angina pectoris. At the risk of 
being challenged, but as a means of saving space and time, I will 
say at once that I am a believer in the coronary origin of angina 
pectoris. It is scarcely necessary to speak to this audience of 
disease of the coronary arteries. Through the work of Herrick, 
Sutton and Le Count the subject is well known in Chicago. The 
angiospastic theory of angina pectoris seems to me to account best 
for 'the clinical picture and for the results of medicinal and surgical 
treatment. Slight sclerotic changes in the coronary arteries and in 
the aortic sinus render the cardiac vessels more irritable. 

Vascular Crises in the Abdomen. Vascular spasm analogous to 
that at the basis of angina pectoris may occur in the abdomen, as 
pointed out bj’’ Ortner and by Osier. I have seen it in an interest- 
ing case; An elderly man came to, me complaining of pain in the 
lefes on walking a sliort distance. If he stopped, the pain passed 
off and he could walk without further trouble. The condition was 
clearly one of intermittent claudication. There was also a mild, 
readily controlled diabetes. After a year or two typical seizures of 
angina pectoris supervened. These eventually ceased entirely. 
Instead, the patient began to have sharp pains in the midepigastnc 

* This type of edema has been called edema by recoil,’ 
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region for which no digestive error or other gastric cause could be 
found. From their character I attributed them to spasm of branches 
of the celiac axis. But that was not all. One day he noticed a 
peculiar disturbance of vision— in certain directions objects were 
blurred. A careful study of the visual fields revealed the existence 
of a quadrant anopsia. 

The gastric crises of locomotor ataxia and the colic of lead poison- 
ing have been attributed by a number of vwiters to angiospasm. 
I do not believe that this is the whole explanation, however. There 
must be some direct distinbance of the gastrointestinal canal to 
account for the constipation in lead colic and for the almost uncon- 
trollable Ammiting in tabetic crises. 

Vascular Crises in the Lower Extremities. A few moments ago I 
referred incidentally to intermittent claudication which was so well 
described nearly 80 years ago by Charcot. While its essence is 
sclerosis of the arteries of the leg, it is probable that, in addition 
to the organic narrowing, there is a transient vasomotor spasm. 
The patient can walk only a short distance before the attack comes 
on, but if he waits a few moments the pain and numbness pass off 
and he is able to continue his walk with ease. Many patients with 
intermittent claudication have flat feet, practically all are heavy 
smokers; nearly 50 per cent of those affected are Russian Jews, 
Allen and Brovm® found intermittent claudication to be an inaug- 
ural symptom of thromboangiitis obliterans. Of 200 cases one- 
half Avere Russian JeAVs, the other 100 being made up of a great 
variety of races, including natiAm American. It is interesting that 
Avhile in intermittent claudication arteriosclerosis is the rule, it is 
the exception in true angiitis obliterans. The diagnosis of inter- 
mittent claudication is easily made by the history and by finding 
absent pulsation in the dorsalis pedis and in the posterior tibial 
arteries. Roentgen ray examination reveals calcification along the 
course of the vessels; many patients, as I have said, have flat feet. 
The importance of recognizing it is that false diagnoses are often 
made, such as sciatica. One should, howcA'^er, bear in mind the 
fact that bilateral sciatica is practically ncA'^er sciatica. Diabetic 
neuritis may simulate intermittent claudication. Flat feet, meta- 
tarsalgia and rheumatism are some of the other diagnoses made. 
The prognosis depends largely upon the degree of angiospasm. 
The more spasm and the less sclerosis, the better the prognosis. 
Complete recovery is possible with proper treatment, but it must 
be borne in mind that intermittent claudication may be the fore- 
runner of that horrible disease, thromboangiitis obliterans. In 
thromboangiitis (Buerger’s disease) there is so much structural 
change in tire arteries and veins that any considerable angiospasm 
is scarcely possible. However, it probably plays an intermittent 
role in those Amssels in which occlusion by thrombosis has not 
proceeded too far. 
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liapiatfd. s Disease. Raynaud’s th'sease is pl•iInaril^' an angio- 
spastic affection. Not all cases so called are Raynaud’s disease, 
btudies or the circulation, tlie effect of siunpathectoinv and ana- 
tomic investigations , all indicate that the closure of the vessels is 
not due to endarteritis but to vasoconstriction. The cause of this 
constriction is unknown endocrine imbalance, toxins, cold are" 
some of the factors suggested. The disease is symmetrical and 
passes through stages of pallor and cyanosis with numbness and 
aching in the syncopal or pallid stage, and may end in peripheral 
gangrene. 

Scleroderma is in part also an angiospastic condition; it is fre- 
quently accompanied or preceded by typical Raynaud’s phenomena. 
But there must be a special element in scleroderma to account for 
the profound trophic changes that occur not only in the extremities 
but often in the face and chest. In a doctor’s wife under my care 
at the present time not only are the extremities ini'ohcd but the 
skin of the upper part of the chest and over the clavicles is becom- 
ing so tightly adherent that the patient cannot fully extend the 
neck. I may add that as far as my own experience is concerned, 
sympathectomy confers no permanent benefit; Adson has seen good 
results from ganglionectomy combined with sympathectomy; 
Leriche has recently advocated parathyroidectomy. The patient 
mentioned aboi’^e is at present in Strasbourg for tins operation.* 

A local crisis of obscure nature is the so-called acrocyanosis, a 
bluish or reddish discoloration of the hands and feet. It is not like 


the asphyxial stage of Raynaud’s disease for it persists, especially 
in cold weather. In all probability there is an angiospasm which 
reduces the capillary flow through the skin. There is no pain and 
there are no trophic changes. 

A local vasodilaior disturbance in the extremities is the condition 
known as erythromeJalgia O^^eir Mitchell’s disease). Tlie charac- 
teristic features of this are intermittent attacks of vasodilatation 
involving the hands and feet and associated with severe burning. 
During the attack the parts are red, hot, flushed, the veins dilated 
and throbbing.''’ Cold water and elevation give, relief. A dis-' 
turbance resembling erythroraelalgia may appear as an early 


symptom of polycidheinia rubra." 

The Cause of Pain in Angiospasm. Sir Thomas Lewis ex-plains tlie 
pain in the extremities in intermittent claudication on the basis of 
an accumulation of metabolites. These metabolites or tissue 
poisons, the products of muscular activity, accumulate within the 
muscles and irritate the fibers directly, not however to the point of 
producing a muscular cramp. Lewis’s e.xperiments, simple but well 
planned, appear to support this view, but his interpretation does 
not seem to me to fit all cases of vascular occlusion. A sudden 


* Longcope’ has cjilled nUention to the occurrence of hypogll-ccmia in scleroderma. 
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thrombosis of a vein such as occurs in phlebitis is accompanied by 
instantaneous violent pain as if the individual had been hit with 
a brick. It seems hardly likely that the pain could be so prompt 
in onset and so severe in character if it were due to metabolites, 
for the accumulation of metabolites must take time. Furthermore, 
the sudden plugging of an artery, which does not interfere with 
the return flow through the veins, is usually also very painful. ' It 
is possible that in such cases the pain is produced by a sudden 
stretching of the artery proximal to the obstruction. This would 
bring the pain into analogy with biliary and ureteral colic. 

Another argument in favor of an additional or a different inter- 
pretation than that given by Sir Thomas Lewis is found in the case 
of infarction. In certain organs, .such as the spleen and kidne.y, 
acute thrombosis or embolism leading to infarction is often accom- 
panied by violent pain and .shock. ' In the case of renal infarcts I 
have seen the diagnosis of appendicitis made. The question of 
metabolites hardly enters in such cases. 

I have under my care a patient with polycythemia rubra. Some 
time ago he was suddenly seized with agonizing pain in the left 
testicle. Upon examination I found what seemed to be a throm- 
bosis of the veins. Subsequently he had a similar attack about the 
ankle, a sudden violent pain with redness and swelling, evidently 
also a thrombotic occlusion. In the case of the testicle the forma- 
tion of metabolites is not likely to play an important role. 

The conclusion seems warranted that the causes of pain in vas- 
cular occlusion, whether from spasm or plugging, are multiple: 

1. The accumulation of toxic metabolites in active tissues, espe- 
cially muscles. 

2. Histanoxia, ischemia or local anoxemia. 

3. Pressure upon sensory nerve endings in the walls of vessels 
either through stretching proximal to the obstruction or through 
an actual squeezing of the nerve endings during spasm. In both 
cases there would also result an inadequate blood supply to the 
vessel itself and to the surrounding receptor organs.* 

Treatment of Vascular Crises. General angiospastic crises with 
rise of^blood pressure are best treated by vasodilators such as nitro- 
glycerin, erythrol tetranitrate, perhaps the choline deri^^atives, or 
by free bleeding. Rest, mental and physical, and good action of 
the bowels are also necessary. 

Local Crises. The attempt must be made to relax the spasm. 
This can be accomplished by local heat, hot baths and by diathermy. 
Certain drugs have a value such as the nitrites, derivatives of cho- 

* How the afferent impulses obtain cortical registration as pain is not definitely 
settled. In the case of the periphery of the body they may travel upward with the 
somatic nerves; in the case of the viscera that avenue is out of question. Afferent 
impulses from the heart course centrally largely by way of the pathways going to 
the first and second segments of the thoracic spinal cord.’= 
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Iinj cliloral hydrate and luminal;- atropin, papaverin or morphin 
and atropm also may be used. ^ 

In severe cases affecting the extremities certain special measures 
may be indicated— the injection of foreign proteins such as tjmhoid 
bacilli or sjunpathectomy or ganglionectomy. 

Vascular Dilator Crises. General dilator crises must be treated 
by rest, lowering the head and by vasomotor stimulants — adrenalin, 
pituitrin, ephedrin, strychnin, digitalis, caffein or coffee, or by trans- 
fusion of blood or by continuous A-enous infusion of glucose-salt 
solutibn. 


In certain circulatory conditions in the lower extremities it is im- 
portant from the standpoint of treatment to determine Avhether the 
condition is dependent upon the mechanical plugging of the vessel 
or upon vascular spasm. Scott and Morton*^ have proposed a test 
by means of Avhich it is possible, except in the case of Raynaud’s 
disease, to make this distinction. They find' that general or spinal 
anesthesia, or local anesthesia produced by the injection of 1 per 
cent solution of procain, provokes a vascular dilatation with a 
consequent increase in surface temperature. If the defect in cir- 
culation is due to organic obstruction the local hjqjerthermia does 
not occur, but it does occur if the obstruction is due to angiospasm. 
A number of other tests have been designed to aid in differentia- 
tion and in planning treatment in cases of vascular obstruction of 
the lower e.xtremities ; for example, the histamin test and the triple 
cuff method of Pearse and Morton“ determine the point to which 
the vessels are patulous.^” 

Thrombosis and Embolism. I have thought it proper to include 
under the general heading of vascular crises a few words about 
thrombosis and embolism which, though they are different phe- 
nomena, may produce a very similar clinical picture. The recent 
medical literature has much to say about the apparent increase in 
frequency of thrombosis and embolism, hlost of the relevant 
literature comes from surgeons and pathologists who concern 
themselves chiefly with thrombosis and embolism in the lungs and 
limbs; but the clinician of mature years knows that thrombosis of 
the coronary arteries is increasing, Avhatever may be true of throm- 
bosis elsewhere. Improvement in diagnosis is not the whole expla- 
nation. The increasing stress and strain of life is a most important 
factor; it certainly plays a part in the striking mortality of medical 
men from coronary disease. Diabetes, as Nathanson^® has shown, 
is also a powerful factor in the production of sclerosis of the coronary 


Embolic crises are common in the cerebral vessels. They may 
occur Avhenever any source of emboli exists in the body, such as 
venous thrombosis and subacute and vegetative endocarditis. But 
the process is especially common in mitral stenosis. ■\Mienever_I 
see a patient under 40 years who has suddenly had a hemiplegia 
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or a monoplegia, I first look for the cause in the heart. Naturally 
there are other possibilities, such as syphilis and hemorrhage, but 
in my experience I have found hemiplegia under 40 years most 
commonly due to mitral stenosis. The patient may not know that 
he has heart disease nor may there be a murmur when he is first 
examined because the murmur of mitral stenosis is fugitive. But 
whether the murmur is present or not, in nearly all cases there is 
a loud, snappy first sound that is highly suggestive of mitral stenosis. 

While the sjmiptoms of cerebral embolism may pass off in a few 
hours just as those of angiospasm, if they last longer than 24- hours 
they are apt to be more or less permanent. Furthermore, embolism 
in mitral stenosis is likely to recur. • Both of these points are 
important to bear in mind in giving a prognosis. Embolism of the 
central artery of the retina is unfortunately a common condition 
occurring in the same circumstances in which we find cerebral em- 
bolism. A picture similar to embolism in the brain can be produced 
by cerebral thrombosis. While, however, in embolism the symptoms 
are sudden in onset, without any warning, in cerebral thrombosis 
there are often premonitory disturbances such as vertigo, headache 
and perhaps transient aphasia or weakness of a limb before the 
complete picture of hemiplegia appears. Improvement is very 
common in cases of thrombosis because the thrombus shrinks or 
becomes channeled and the circulation is in whole or in part rees- 
tablished. Perhaps there is also a spasm in the vessels which recedes 
after a time. 

Thrombosis and embolism are common in the lungs especially 
after operations and in chronic valvular and muscular heart disease. 
Postoperative pulmonary embolism from dislodgement of a clot in 
the operative field is usually a fatal catastrophe, although lately a 
few successful operations following the pioneer and courageous 
efforts of Trendelenburg have been reported. 

Mesenteric thrombosis is not a very common vascular crisis. 
Prompt surgical treatment seems to be the only chance in the 
average type of case. The causes are obscure. Thrombosis and 
embolism of the extremities are frequent conditions— in arterio- 
sclerosis, after operations, during the course of acute infections, in 
myocardial and valvular heart disease. 

In the coronary vessels thrombosis is common and, as I have 
said, definitely on the increase. The results are variable. There 
may be instantaneous death, a lingering painful death, pain with 
subsequent congestive heart failure, or pain of variable duration 
with apparently full recovery. Other sequelae such as rupture of 
the heart and cardiac aneurysm need not concern us now. 

In conclusion I wish to say that there is much yet to be learned 
both clinically and experimentally about the bloodvessels and their 
important and somewhat neglected share in the circulation of the 
blood. 
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THE ACCUMULATION OF lEON IN TUBERCULOUS AREAS. 


m. Effect of Ferric Chlorid Injections on the Course 
OF Development of Tuberculosis in Rabbits.*! 

By' Valy' Menkin, M.D., 

INSTRUCTOR IN PATHOLOGT, HARVARD UNn'ERSITr MEDICAL SCHOOL, 
BOSTON, MASS. 


(From the Department of Patholog\% Harvard University Medical School.) 


Taventy years ago P. A. Lewis demonstrated tliat trj’pan red 
injected into the subcutaneous tissues of rabbits penetrated readily 
into caseous areas of tubercles in the lungs.^ Similar .observations 
AA’ith methylene blue were made on guinea pigs by DeWitt.^ In 
previous communications^'^ it has been shovTi that a vital dye 
(tr.ATian blue) or iron in the form of its salt, ferric chlorid, when 
injected into the blood stream rapidly accumulates into an area 
of inflammation, where the substance is fixed and fails to. drain to 
the tributary lymph nodes. Subsequent e-yperiments^-s demon- 
strated that repeated daily intravenous injections of ferric chlorid 
in rabbits were folloAved by an accumulation of iron in tuberculous 
areas of the lungs. The iron was shoAvn to accumulate in the caseous 
areas of tubercles. These e-xperiments suggested that the accumu- 
lation of iron into tuhei’culous areas might alter the character or 
course of development of tlie disease. In a series of 16 rabbits 
inoculated uith a bovine strain of tubercle bacilli repeated intra- 


* Read before the American. Association of Pathologists and Bacteriologists, 

SSy^-iSalSV a grant from the AVilliam AAA AVclIington Memorial 
Research Fund. 
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venous injections of 0.25 per cent ferric clilorid for about 10 weeks 
were followed by a definite prolongation of tbe survival time of 
experimental animals. Tbe animals increased in weight during 
part of the period of these injections. Both control and experi- 
mental animals died of generalized tuberculosis. 

The present series of experiments were undertaken to determine 
first, \yhether the administration of quantities of ferric chlorid 
larger than had formerly been used and over a longer period would 
enhance the previous results on the increased survival time of 
tuberculous rabbits, and, in the second place, to obtain information 
on the effect of ferric chlorid injections on the development of the 
tuberculous lesion. 

Experimental Method. Bovine tuberculosis was induced in weighed 
rabbits by the intravenous injection of a diluted saline suspension of a 
Bavenel strain. Twenty-seven days later the animals were divided into 
two groups. One group was kept to serve as control. Intravenous injec- 
tions of 0.25 per cent ferric chlorid were started in the other group as 
follows; 1 cc. on the first day, 2 cc. on each of the 2 following consecutive 
days; 5 cc. on the fourth day and 10 cc. either every day Avith the exception 
of Sunday or else every other day for the 2 weeks followng. Subsequently, 
injections of the ferric salt solution (10 cc. each time) were made 3 times a 
week for a period of about 17 weeks. In comparison with previous experi- 
ments'^ the period of injection was now doubled in its duration and some 
of the rabbits received almost 3 times as much ferric chlorid as was admin- 
istered to rabbits of the preceding series.^ The ferric salt solution was kept 
on ice when not in use. It was gently heated before each intravenous 
injection. The latter were always given very slowly. In spite of these 
precautions, ferric chlorid in the concentrations used was in a few instances 
found toxic for rabbits. Injections in these animals was followed by 
immediate death. Five animals were thus lost in the course of this study. 
It was found, as a rule, that small initial doses of the ferric salt solution 
increases the tolerance of the animal, so that subsequently considerably 
higher amounts could usually be injected without any untoward effect. 

The rabbits used were all brindle in color and of the varietj'^ kno-wn to 
the animal breeders as “Flemish.” The total amount of ferric chlorid 
injected in each rabbit varied from 130 to 620 cc. of a 0.25 per cent solu- 
tion. Both experimental and control animals were weighed every week 
during the course of the experiment. The weighing was always performed 
at about the same time of day. The animals were so distributed that 
usually from 2 to 4 rabbits were kept in a single cage. 

The results are based on a study of 36 rabbits; 20 of these were allowed 
to die of their disease in order to compare the survival time of control and 
experimental animals. A postmortem examination was performed on each 
rabbit. Usually specimens of lung, liver, spleen, kidney and bone marrow 
were fixed in 10 per cent formalin and stained wth hematoxylin and eosin • 
for microscopic examination. Sections of lung tissue of several rabbits 
were stained for the presence of tubercle baciUi. Tests for the presence 
of iron in tubercles of lung tissue were also performed (Prussian blue reac- 
tion). The remaining 16 rabbits of the series were sacrificed between the 
forty-fifth and the seventy-ninth day after inoculation -with tubercle bacilli. 
In this way the extent of tuberculous lesions, particularly as obsen^ed in 
the lungs, was compared in control and experimental animals when both 
had had the disease for the same leng'th of time. 
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Effect of ferric Chhrid Injections on the Snrmml rime of Tvber- 
enhus Rabhts. The results of the experiments are sho™ in 
iable 1 The survival time of 10 control rabbits' varied from 71 
to 124 days, with an average of 94 days. The survival time of 
10 exTierimental animals ranged between 89 and 190 days, with an 
average of 135 days. Granting the marked individual variations, 
it IS clear, nevertheless, that the values of the survival time in the 
experimental group are consistently shifted to a higher level than 
in the controls. The average increase in survival time of experi- 
mental rabbits over that of controls as a result of repeated intra- 
venous injections of ferric chlorid is 41 daj^s. It is interesting to 
note that in the previous series^ the average increase was 48 days. 
The results obtained in the present series are, therefore, essentially 
confirmatorjL Larger quantities of ferric chlorid administered over 
a longer period of time have failed to produce more striking results 
in regard to prolongation of life than had previously been obtained.^ 


Table T. — Effect of Ferric Chlorid Injections on Thbercolous 

Rabbits. 



Control animals. 



Experimental animals. 

• 

Rabbit 

No. 

Weight 
at begin- 
ning of. 
experi- 
ment, 
gm. 

Prussian 
blue reac- 
tion in 
tubercles 
of lungs. 

Sur\'ival 
time after 
inocula- 
tion with 
tubercle 
bacilli, 
days. 

Rabbit 

No. 

Weight 
at begin- 
ning of 
experi- . 
ment, 
gm. 

Amount 
of 0.25 per 
cent ferric 
chlorid 
injected, 
cc. 

Prussian 
blue reac- 
tion in 
tubercles 
of lungs. 

1 Sun-ival 
j time after 

1 inocula- 
tion -irith 
tubercle 
bacilli, 
days. 

3-00 

MW 

0 

71 

3-24 
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240 
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89 

3-60 


0 

73 

3-25 
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90 
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3-13 
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97 
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0 

79 
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-i-to 

89 

3-01 
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++ 
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95 
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4 — ! — f- 
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3-37 
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+ 
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4-13 

2830 
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4- 
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3-38 

3115 

0 
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3-15 
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++-1- 

182 

3-35 

2690 

0 

123 


2315 

526 

++ 

1S4 

4-20 

2250 

+ 

124 

3-22 

2920 

610 

+-i- 

100 

Av. 


... 1 94 

... 



... 

135 


Withm a few minutes after dipping the lung tissue of the expen- 
mental rabbits into acidified potassium ferrocyanid an intense 
Prussian blue reaction appeared in the caseous centers of tubercles. 
The intensity of the color is indicated in Table 1 by the number of 
plus signs. The lung tissue of control rabbits either showed no 
Prussian blue reaction or, in some cases, it appeared to a relatively 
slight extent after the tissue had been bath^ in potassium ferro- 
evanid for some time. In this connection it is to be noted that, as 
pointed out in a previous publication,® the Pinissian blue reaction is 
occasionally positive in the caseous areas of a control rabbit, particu- 
larly if some degree of postmortem change has occurred. 
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The average change in weight, both in control and experimental 
animals throughout the duration of the exjjeriment is represented 
in Chart I. The average weight in both groups was practically 
the same at the time of inoculation with tubercle bacilli. The con- 
trol and experimental rabbits increased in weight for the first 
3 weeks of the disease. The period of ferric chlorid injections 'was 
started during the fourth week. The experimental animals showed 
a slight increase in weight during the first part of this period. This 
was followed by a gradual fall in weight terminating in the death of 
the last experimental rabbit 27 weeks after inoculation with tubercle 



Tinie= VeeKs af<er inoculalion vitb tubercle ba.cilli 


Chabt I. — Average weight changes o{ tuberculous rabbits repeatedly injected with 

ferric chlorid, and of control tuberculous rabbits. , control rabbits; 

o , experimental rabbits. 


bacilli. The control group shoived no average increase in weight 
during the period when the experimental animals were receiving 
ferric chlorid injections. At the tenth week an abrupt fall in weight 
occurred, terminating in the death of the last of the control rabbits 
by the seventeenth week of the disease. The lag in the fall in 
weight of experimental rabbits, as seen in Chart I, is correlated 
with the increase in the survival time of this group (Table 1), and 
also as will be shown presently with a retardation in the development 
of tuberculous lesions in the lungs. 

The average gain or loss in weight in both exj^erimental and 
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contool animals from 1 week to the next tlu-oughout the duration 
of the expmment is plotted on Chart 11. The control group shows 
progressive increase in loss in weight per week, beginning at the 
eleienth week and extending to the seventeenth week after inocula- 
tion with tubercle bacilli. The experimental group, on the other 
liand, shows a constant weekly loss in weight, though at a higher 
level than m the controls, during the period extending from the 
eleventh to the twenty-fourth week of the disease. At this time 
the injections of ferric chlorid were discontinued. Tliis was followed 
bi’ an abrupt fall in weight which terminated in the death, of the 
last of .the ex*perimental animals about 3 weeks later. 



Chabt II. — Average gain or loss in rveight from week to -week in tuberculous 
rabbits repeatedly injected oith ferric chlorid, and in control tuberculous rabbits. 
, control rabbits; o . experimental rabbits. 

Some of tlie organs, notably- the lungs, in both the control and 
experimental rabbits were studied in the gross and microscopically 
at the time of death. A comparison of the pathologic appearance 
of the lungs revealed strikingly fewer tubercles in the 4 animals of 
the experimental series which survived for the shortest length of 
time (89 to 112 days, Table 1) as compared with the corresponding 
4 of the control group (71 to 79 days). On gross exainination, the 
lungs of these short-lived experimental rabbits exhibiteii discrete 
caseous foci in an irregularly congested iiarenchyma. Microscopic 
study showed, in addition to discrete caseating lesions with mono- 



Fig. 1. — Comparison of lung of Rabbit .3-27 (control, 89 days) and that of 3-25 
(experimental, 90 days). Both of these animals were allowed to die of their disease. 
Rabbit 3-25 had received by repeated intravenous injections a total of 280 cc. of 
0.25 per cent ferric chlorid. Both of these animals died at about the same time; note 
the difference in the extent of the tuberculous lesions. 



Fig. 2. — Lung of Rabbit 3-66 (control) and that of Rabbit 2-89 (experimental). 
Both of these animals were allowed to die of their disease. Rabbit 2-89 had received 
by repeated intravenous injections a total of 420 cc. of 0.25 per cent ferric chlorid. 
Note that the extent of tuberculous involvement found in the control lung (73 days) 
was approximately duplicated in the experimental group only at a considerably later 
period (134 days). 










Fig. 3.— Lung of Rabbit 4-20 (control) and that of Rabbit 3-09 (experimental). 
Both of these animals were allowed to die of their disease. Rabbit 3-09 had received 
by repeated intravenous injections a total of 526 cc. of 0.25 per cent ferric chlorid. 
Note that the degree of tuberculous involvement in the lung taken from among the 
longest experimental survivors (1S4 days) is not greater than that found in the longest 
survivor of the control group (124 days). 



Fig. 4. — Comparison of lung of Rabbit 3-7S (control) and that of Rabbit 3-32 
(experimental). Both of these animals were killed on the fifty-sixth day of their 
disease. Rabbit 3-32 had received by intravenous injections a total of 151 cc. of 
0.25 per cent ferric chlorid. Although both of these animals were killed on the satne 
day the difference in the extent of the tuberculous lesions is striking. To illustrate 
the tj'pe of sc.ale used in compiling the results of Table 2 the numbCT 
indicate the extent of the lesions: Rabbit 3-78, control -f -f -f : Rabbit 3-32, 
experimental -f. 
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nuclear phagocytic infiltration, a considerable extravasation of red 
cells in several areas, alveoli plugged with serum and infiltration of 
polyinor])honuclear leukoc3i:es at the peripheries and centers of 
some tubercles. Considerable fibrin deposits were also observed. 
The lungs of those surviving for the shortest time in the control 
group were enlarged and consolidated with extensive confluent 
tuberculous lesions. Gelatinous exudation in alveoli and poly- 
morphonuclear infiltration were infrequently seen in these 4 control 
animals. Judging by the degree of tuberculous involvement and, 
as described above, by the type of lesion in the lungs of experimental 
rabbits that had died at a relatively early date (Table 1), it is 
quite possible that the cause of death in these animals was in part 
the widespread exudative inflammatory reaction in the alveoli that 
one usually associates with the phenomenon of allergy. It is also 
to be noted that Rabbit fi-17 revealed at postmortem a massive 
infection in both ears, with an itch mite belonging to the Sarcoptes 
family. When the lungs of those dying first in the experimental 
group were compared with the lungs of control rabbits that had 
survived for an equal length of time, the difference both in number 
and extent of tuberculous lesions was striking. (Fig. 1.) The 
lung of the control (Rabbit 3-27, 89 days) shows numerous caseating 
foci with extensive confluence of lesions. The lung of the experi- 
mental (Rabbit 3-25, 90 days), on the contrary, shows fewer and 
discrete foci with relatively little confluence of lesions. 

In comparing the degree of pathologic involvement in the control 
and experimental animals, it was found that the lung of a control 
surviving 73 days was best matched in the extent of its tuberculous 
lesions by the lungs of experimental rabbits that had survived 119 
or 134 days, (Fig. 2.) The lungs showed massive consolidation 
with extensive confluence of lesions. Microscopic examination 
revealed in both cases a parenchyma replaced bj' large conglomer- 
ated caseating areas with diffuse mononuclear phagocytic infiltra- 
tion at their peripheries. The control lung (Rabbit 3-66, 73 days) 
showed considerable invasion and plugging of the lumina of bronchi- 
oles primarily by mononuclear phagocytic cells. In the experi- 
mental (Rabbit 2-89, 134 days) a moderate proliferation of fibrous 
tissue was seen at the periphery of some of the tubercles. It is of 
interest to note that the rabbits of the experimental series surviving 
longest (184 to 190 days) failed to show more tuberculosis in the 
Kings than the last survivors in the control group (123 and 124 
days). This fact is illustrated in Fig. 3. 

In brief, comparison of the tuberculous involvement in the lungs 
of control and experimental animals seem to indicate that con- 
comitantly with the accumulation of iron in caseous areas, there is 
a retardation in the progress of the lesions. These findings accord 
with the curves of average weight and with the increase in the 
survival time of the experimental rabbits (Table 1 and. Chart I). 
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A brief summary of a few typical protocols of the postmortem 
exammation (of the lungs in particular) is presented ; 

Protocols. Rabbit S~66. Control. Sur\ival time, 73 days; lungs en- 
larged, massive confluent caseating tuberculosis; lesions vary in size 
averaging 10 to 12 mm.; Iddnej^s studded with discrete caseating foci 1 to 
2 mni. m size; no gross e\udence of tuberculosis in liver and spleen, hlicro- 
scopic exaimnation of lungs reveals large caseating areas in a parenclijuna 
dillusely infiltrated ynth mononuclear phagocjdes; lumina of broncliioles 
invaded in several instances largelj' by mononuclear cells from adjacent 
tubercles; few throinliosed vessels seen in lung parench 5 Tna; liver cells show 
numerous hemosiderin-like granules vutliin their cjdoplasm; large amount 
of this same material in phagocj'tic cells of the spleen. 

Rabbit S-27 . Control. Sundval time, S9 da 3 's; lungs not enlarged; 
extensive confluent tuberculosis in man 3 ’ areas; lesions range between 
1 min. to several centimeters in size; microscopic examination shows con- 
fluent caseating lesions, man 3 ' of which contain large deposits of calcium; 
diffuse mononuclear reaction replaces normal lung parench 3 ’ma. -In some 
parts man 3 ’’ of these cells and some pobunorphonuclears plug the lumina of 
bronchioles; capi]lar 3 ’’ congestion at the peripher 3 ' of some of the tubercles; 
groups of alveoli filled ndth gelatinous exTidate. Small foci of pobunorpho- 
nuclear cells occasionall 3 '’ observed; metaplasia of alveolar epithelium into 
cuboidal t 3 'pe seen in several areas. No gross eridence of tuberculosis in 
kidne 3 ^, liver and spleen. 

Rabbit S-S5. Control. Survival time, 123 da 3 ’s; lungs small and show 
moderate amount of caseating tuberculosis in the right lung; confluence of 
lesions at base; left lung congested; discrete caseous foci tliroughout paren- 
ch 3 Tna. h'licroscopic examination shows alveoli plugged with gelatinous 
e.xudate containing nian 3 ' mononuclear phagoc 3 'tes; binphatics dilated 
vdth their lumina occluded b 3 '^ fibrinous strands; tubercles are either discrete 
or confluent; caseating material surrounded b 3 ’ epithelioid mononuclear 
phagoe 3 'tes and l 3 Tnphoc 3 d;es; pobmorphonuclear infiltration fairly exten- 
sive; fibrous prolfleration about some of the lesions; a few alveoli plugged 
b 3 '^ extravasated red cells; numerous tubercle bacilli in caseous material. 
No gross evidence of tuberculosis in lddne 3 ''s, liver and spleen. Consider- 
able number of hemosiderin-like granules within liver and Kupffer cells. 

Rabbit S-IS. Expei'iniental. A total amount of 270 cc. of 0.25 per 
cent ferric chlorid injected j’ surrival time, 97 da 3 ''s_; lungs small; left lung 
congested; few and small discrete tubercles, averaging in size 3 to 4 mm.; 
no confluence of lesions; trachea occluded b 3 ’' viscid, 3 ’eUowish suppurative 
material. Microscopic examination reveals large numbers of alveoli 
plugged with gelatinous exudation. Considerable amount of delicate 
fibrinous deposits in some of the alveoli and witliin the lumen of vessels; 
lesions contain man 3 ’^ pobunorplionu clear leukoc 3 ’tes; tubercles made up of 
caseous centers ndth collections of epithelioid cells interspersed mtJi pob- 
mbrphonu clear cells about them; engorgement of capillaries and e.'^ra\'asa-- 
tion of red cells seen in a number of areas; few discrete foci m kidne 3 S, 

spleen and liver not remarkable. ' , „ .s. . 

Rabbit 2-89. Experimental. A total amount of 420 cc. of 0.2o per cent 
ferric clilorid injected; surwal time, 134 da3’s. Lungs enlarged; massive 
consolidation with confluent caseating tuberculosis throughout botli lungs. 
Microscopic examination shows large confluent caseating areas in a paren- 
chvuna diffusely infiltrated with mononuclear phagoev-tes; moderate con- 
Lctive tissue proliferation at the periphery of tubercles. ludnp studded 
vdth miliary foci; large conglomerated lesions in right kidne 3 ', about o mm. 

^n Iwmosideri^^^ iranules in cells of glomerular tufts; similar 

material scattered in some of the cells lining many tubules. These granules 
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produced a positive Prussian blue reaction when sections were treated -with 
acidified potassiuin ferrocyanid; this same hemosiderin-like material seen 
scattered within liver cells, Kupffer cells and mononuclear phagocjdes in 
the bone marrow. 

Rahhit 3~22. Exjyerimental. A total amount of 610 cc. of 0.25 per 
cpt ferric cldorid injected. Survival time, 190 days; lungs studded with 
discrete caseous foci, ranging in size from 1 to about 8 mm., the majority 
being 2 or 3 mm. ; relatively httle confluence of lesions. Microscopic exam- 
ination shows conglomerated tubercles with large proliferation of mono- 
nuclear phagocytes at the peripheries; a moderate amount of fibrous tissue 
proliferation; large calcium deposits within some caseating areas; clumps 
of tubercle bacilli scattered within the peripheral portion of caseous material. 
Kidneys show rare discrete foci. No gross evidence of tuberculosis in liver 
and spleen. 

Effect of Ferric Chlorid Injections on the Extent of Tuberculous Lesions in the 
Lungs. As pointed out at the beginning of this paper, an additional 
16 rabbits were inoculated intravenously on the same day and with the 
same suspension of bovine tubercle bacilli as the animals in the series 
discussed above. These rabbits were lulled at various intervals of time 
This was done in order to compare the progress of the disease, as indicated 
by the extent of the pulmonary lesions, in the control and experimental 
animals. In addition, 8 rabbits taken from the preceding group of control 
and experimental animals, all of wliich had died early of their disease, 
were studied in regard to the extent of the lesions. Thus 24 animals in 
all were used, 12 of which had had repeated intravenous injections of 
0.25 per cent ferric chlorid beginning oni the twenty-seventh day after 
inoculation with tubercle baciUi. The interval between the injection of 
tubercle bacilli and the death of the animals ranged between 45 and 97 days. 
The lungs of an experimental animal were compared with those of a control 
that had had the disease for approximately the same interval of time. 


Table 2, — Effect of Fekric Chlokid Injections on the Extent of 
T uBEBcuLOtrs Lesions in Lungs. 
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Trace = email, discrete caecating lesions averaging about 2 to 3 mm. in diameter. + = dis- 
crete, caseating lesions averaging about 5 nun. in diameter; no confluence of lesions. = 

numerous caseating foci vith some confluence of lesions, -b-bd" = lungs enlarged, massive 
caseating tuberculosis with extensive confluence of lesions. 

* These rabbits were allowed to die of their disease; all others were killed. 
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liie results of this study are suminarized- in Table 2. An expla- 
nation of the comparative scale used accompanies the table. It is 
clear that in all cases with the exception of -2 rabbits (i. c., in S3 
per cent of the animals) the tubercidous lesions in the lungs were 
less extensive in the experimental than in the control group. Pig. 4 
illustrates the type of results obtained. Tlie observations indicate 
that repeated intravenous injections of ferric chlorid retard the 
development of tuherculous lesions in the lungs of rabbits inoculated 
with a bovine strain of tubercle bacilli. 

Microscopic examination of lungs of control and experimental 
rabbits substantiated essentially the results found in the gross. A 
brief summary of a few protocols is presented. 

Protocols. Rabbit S~Se. Control Killed 46 days after inoculation 
- with tubercle bacilli; large areas of conglomerated caseating foci with diffuse 
mononuclear phagocytic infiltration at periphery; no gelatinous ex-udation 
rvithin alveoli. 

Rahhit S-fL Experimental. Killed 45 days after inoculation with 
tubercle bacilli; a total of 130 cc. of 0.25 per cent ferric chlorid administered; 
small discrete foci of mononuclear cells wdth little caseation; no gelatinous 
exudation within alveoli. 

Rabbit 3-78. Control. Killed on fiftj'-sixth day of the disease; very 
extensive confluence of caseating lesions with diffuse mononuclear infiltra- 
tion at the peripheries; large numbers of bacilli in caseous material. 

Rabbit 3-33. Experimental. Killed on fift 3 '-sixth day of the disease; a 
total of 151 cc. of 0.25 per cent ferric chlorid administered; lungs show dis- 
crete foci of mononuclear cells with practicallj^ no caseation and an absence 
of confluence. 

Rabbit 8-10. Control. Killed on fifty-ninth day of the disease; lungs 
show verj' extensive caseating lesions which are confluent; large calcium 
deposits in caseous areas; moderate fibroblastic proliferation about the 
lesions; extensive areas infiltrated with mononuclear phagocytes; no 
tubercle bacilli found. 

Rabbit 3-16. Experimental. Killed on fifty-ninth day of the disease; 
172 cc'. of 0.25 per cent ferric chlorid administered; lungs show many large 
foci of caseation with diffuse infiltration of mononuclears at their periphery; 
small amount of confluence and no calcium deposits; few acid-fast organisms 
found in the lesions. 

The observations reported in this communication indicate that 
concoinitantl.y with an accumulation of iron from the cii'culating 
blood into caseous areas of tubercles, the course of the disease in 
the rabbit is protracted as evidenced both by a retardation in the 
development of the tuberculous lesion and bj’ a definite increase in 
the sui-vival time of the injected rabbits. The increase in the 
sur^d\'al time confirms the findings obtained in a preidous series of 
animals.’' It remains to be seen whether the effects obtained are 
entirely due to the accumulation of iron in tuberculous foci; for it 
is conceivable that there may be other factors involved in producing 
the results, metber repeated intravenous injections of lerric 
chlorid will produce similar effects on animals other than tlie rabbit 
and infected with different types of tubercle bacilli, remains also 

to be seen. 
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Further studies are lieing conducted to investigate these questions. 

Conclusions. Repeated intravenous injections of ferric chlorid 
are followed by an accumulation of iron in caseous areas of tubercles 
and by a definite increase in the survival time of tuberculous rabbits. 

Studies of weight changes and comparison of the pathologic 
involvement in the lungs of the control and experimental animals 
at various intervals indicate that the intravenous administration 
of ferric chlorid protracts the course of the disease. 

Repeated intravenous injections of ferric chlorid retard the 
development of tuberculous lesions. This is indicated by compar- 
ing the extent of the pulmonary lesions in control and experimental 
animals having had the disease for the same length of time. 
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TIME AND DOSAGE AS FACTORS IN THE CURE OF 

SYPHILIS. 

By H. Sidney Newcomer, M.D., 

FOUMERLY chief, BYPHILIS clinic of the PENNSYLVANIA HOSPITAL, 

philapelphia. 


Although routine antisyphilitic treatment may vary somewhat 
in different clinics, a fundamental uniformity in schedules empha- 
sizes the general acceptance of certain factors governing the suc- 
cessful administration of antisj'^philitic remedies. The physician is 
armed with potent specific drugs but he recognizes that the cure of 
the patient will result from the interaetion of a number of forces. 
The tissue defense mechanism will contribute substantially to the 
therapeutic result and a lapse of time during which this defense 
action may evolve is one necessary factor in the cure of the disease. 

Thus it has come to be recognized that a “therapeia magna sterili- 
sans” of Ehrlich rarely exists in practice and that direct spiro- 
cheticidal action is not solely responsible for the effect obtained. 
It is, therefore, of prime importance for the physician treating 
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patients suffering from syphilis to keep clearly in mind the rela- 
tionships Avhich undoubtedly exist between dosage, lapse of time 
and therapeutic effect. He should also be in a position to appre- 
ciate and evaluate the disadvantage of any great deviation from 
optimum schedules of treatment. Clearer conceptions of the inter- 
play of various factors are always obtained if tlie information 
available can be reduced to graphic form; in' other words, if it can 
be plotted. Such is the purpose of this paper. 

In 1919^ and 192P the author published data on therapeutic 
results obtained from the administration of arsphenamin in the 



treatment of syphilis. Further data resulting from new clinical 
material together A\dth later information about the cases which had 
alreadv been studied were subsequently collected but not published. 
In 1926 Moore and KeideP published several papers on the treat- 
ment of syphilis presenting similar data in a different form, while 
from time to time other publications have appeared Avhich contribute 

to this general data. . , . , ^ t, i 

In this paper we tabulate results obtained at the Pennsylvania 

Hosnital and from this and from other available information Ave 
develop a graphic portrayal of the therapeutic effect to be expected 
from arsphenLin in the treatment of sj^bilis- 'Since this graphic 
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representation involves three factors it must be dra\vn in three 
dimensions and it results in a surface. Such surfaces are portrayed 
in Figs, 1 and 2. 



Fig. 2. — Therapeutic surface. Late syphilis. 

Surfaces in three dimensions, being the locus of “cured” patients treated with 
varying amounts of arsphenamin during varying periods of time. The vertical axis 
represents doses of arsphenamin, starting with 10 doses for the base line. The hori- 
zontal axis represents time in years. Depth represents cures in per cent for an 
average large group of indi^^duals. The intersections vuth the surface of planes 
passing through the enumerated subdivisions along the coordinate axes give curved 
lines which serve as reference lines for the location of data points on the surface. 


Table 1 gives data for patients having seropositive, primarj'' and secondary 
sjqihilis. Table 2 gives similar data for patients having tertiarj^ S 3 "philis. 
The lesions in tertiary sjTildlis are much too varied to allow of any simple 
or certain classification into subgroups. Most of the patients with late 
s.vphilis came to the S3’'philis clinic from the dispensary of a general hospital 
and are typical of the various manifestations found at this stage of the 
disease. Ver.y few of the patients tabulated had neuros 3 T>liihs, about 3 per 
cent were tabetic and there were no cases of general paresis. 

The technique employed for the Wassermann reaction of the individuals 
tabulated included the use of both an acetone insoluble and a cholesterinized 
alcoholic e.xtract antigen. For patients who have received treatrnent the 
latter antigen is the most reliable, but it will sometimes give a positive reac- 
tion in the case of patients not baxing syphilis. The proper interpretation 
of the Wassermann reaction requires considerable experience and it is impos- 
sible to put in writing the criteria on which judgments are to be based. 
The author has previouslj" published observations on the Wassermann 
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Table 1 .-Seropositive. Primary and Secondary Patients. 



6 to 
12 mos., 
over 
20 doses 

IRnif? ' Silver 

’ IS-rZ-n"” 

. 25 doses.' 

. IS mos. 
or over. 

Over 
30 mos. 

H.S.N., 

1918 

cases. 

H.S.N., 

1920 

cases. 

. Over 

25 mos., 
over 

35 doses. 

Average time, mos. 
Average doses 

Per cent negative . 
Per cent doubtful , 
Probable cures, per 
cent .... 
Number of patients 

9 

15. 4 

28. o 

28. 5 

12* 

14 

12.5 
14.7 

28.5 

21.5 

20* 

li 

15.5 

23.5 

50 

30 

! GO 

j 20 

21.4 

18 

61 

6 

GO 

18 1 

46.4 

17.0 

73 

0 

73t 

11 

8 

21 

40 

0 

35 

13 

18 

27 

S5 

0 

75 

13 

43 

44.8 

33 

S 

35/85 

12 


Table 

2. — Seropositive Tertiary Patients. 




Gto 

12 mos., 
over 

10 doses. 

12 to 

18 mos., 
under 
25 doses. 

Silver 

arsphena- 

min. 

18 mos. 
or over. 

Over 

30 mos. 

H.S.N., 

1918 

cases. 

H.S.N., 

1920 

cases. 

Over ’ 

30 mos., 
over 

25 doses. 

•A-verage time, mos. 

9.3 

13.6 

19 

21.4 

42.1 

n 1 

27 

50 

Average doses 

1G.4 

16.2 

26.5 

20.5 

20.6 

22 

3S 

45.2 

29 

For cent negative . 

0 

4 

10 

10.5 

43 

0 

47 

Per cent doubtful . 

16 

10 ■ 

20 

27 

10 

0 

IS 

21 

Probable cures, per 
cent .... 

0 

3 

20 

♦>2 

45 

0 

50 

3, i/70 

Number of patients 

43 

50 

80 

48 

30 

17 

17 

24 


The patients represented in the tables are diidded into groups of individuals B-ho 
have had very roughly equal amounts of treatment over equal intervals of time. 
The figures in the columns give for' each group the average number of months under 
treatment, the average number of doses received, the per cent of indiriduals who have 
become apparently permanently negative, the per cent who are negative ■Jiithout any 
e's’idence that they are permanently so, and an estimate as to how many of both 
classes of patients n’ill continue negative. The last line gives the number of patients 
in each group. 

Except for Columns 6 and 7, no patients are represented twice. The columns 
headed H.S.N. tabulate previously published data. The last column tabulates 
patients who were particularly stubborn in yielding to treatment and, therefore, 
includes an undue proportion of incurables. For these patients 2 figures are given 
for probable cures; 1 for the group and 1 .for a hypothetical representative group. 


Although little is definitely knoivn as to the significance of a continuously 
negative Wassennann reaction, it is probable that repeatedly negative reactions 
indicate improvement when they are obtained in patients previously positive 
and clinically well under treatment. When the reactions are continuously 
negative over a period exceeding 1 year it may be assumed that a permanent 
change in the patient’s condition has taken place and that the Wassennann 
reaction will continue to be negative. Although there are exceptions to this 
statement, for statistical purposes it is useful to speak of such patients as 
** cxiTcdJ^ 

In tIie'accompan3’ing tables “doubtful” indicates patients who appear 
clinicallj^ cured and have a Wassennann record shoving definite improve- 


* These estimates are obviously too small to fit the surface (Fig. 1); 25 and .10 
vvould bo more appropriate numbers and arc not inconsistent with the data of the 

third and fourth lines. . , . 

t This number is too large to fit the surface but is less out of line when consideration 
is taken of the fact that the long period of time refers to an observation period rather 
than a treatment period. 
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ineiit toward the negative but not negative for a snfficientlj'^ long period of 
time to be termed “cured.” 

Individuals tabulated in the first trvo groups were under observation only 
a short time. It is not possible to classify any of these as permanently 
negative but an estmiate is made based on the negative Wassermann 
record and the clinical picture for that time. 

The patients in the tliird column received silver arsphenamin. In the 
second and third columns from the last of botli tables data from previously 
published cases is used.'’^ In some instances these patients have been 
followed for a longer period of time and their subsequent history has then 
been consistent with the data first published. 

In the last column of each table are placed the cases particularly stubborn 
in yielding to treatment. They differ from all the other groups in the large 
amount of arsphenamin administered and the time under treatment. 
Such a group tends to include more than its just proportion of incurables 
as more fortunate patients leave the clinic as they improve. For this 
column, therefore, two figures are given for the number of probable cures, 
one for the actual group and one for a hypothetical representative group, 
the latter figure being used in the graphic analysis. 

It is possible by reference to the treatment data originally published in 
detail^ to extend the amount of statistical information to time intervals 
and dosages other than those set forth in the tables. 

In the majority of cases the tertiary patient who is likely to be 
cured becomes negative during 3 years of treatment. At the end 
of the first year about 3 per cent of the patients .tabulated appeared 
to be negative; while at the end of the second year, depending on 
the amount of treatment received, the number of cures ranged from 
25 to 40 per cent. The group of patients (Column 4, Table 2) 
who were onlj^ 22 per cent negative received insufficient treatment. 
There is no representation in this table of a group who had received 
the ideal treatment of 30 doses in 2 years but by interpolation from 
the table it is very probable that about 40 per cent of such patients 
would be negative at the end of 2 years, while at the end of the 
third year cures should increase to approximately 60 per cent. As 
a matter of fact those patients listed in the next to the last column 
of Table 2 showed approximately 40 per cent of cures at the end of 
24 months. 

The data of Table 1 for seropositive, primary and secondary 
syphilis are subject to somewhat the same analysis. The figures 
in the fifth line for probable cures Avere made before the concepts 
set forth in this article Avere developed and the first 2 figures, 12 
and 20 of this line, are obviously underestimates. 

As additional data used in dcA’^eloping the surface of Fig. 1 Ave 
haA'^e not only the general information Avhich may be deduced from 
generally used therapeutic schedules, but Ave have specific informa- 
tion given in the article by Moore and Keidel.^ 

Moore and Keidel, in their article, state : “ Only 10 per cent of patients 
receiAung 8 or less doses of arsphenamin Avithout mercury Avere cured. 
When tAVo courses of arsphenamin plus mercur}’’ Avere given 37 per cent 
AA^ere cured, after three courses 56 per cent and after four or more courses 
79 per cent of probable cures Avere obtained. With the utmost cooperation 
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P^^tient, and painstaking treatment and follow-up on the 
^rt ot the physician, it appears possible to cure 100 per cent of patients 
with seronegative primaiy S3i3hilis, but only SO to 95 per cent of three with 
seropositive prunary or secondary syplidis. The refractory 5 to 20 per 
cent seem likely in spite of the utmost efforts of therapj" to develop late 
syphihs, especially neurosyphilis.” 

There is no essential discrepancy between this information and 
that obtained at the Pennsylvania Hospital. Moore and ICeidel’s 
routine treatment, which consists in administering arsphenamin in 
courses of 6 doses interrupted by rest intervals of 4, 6, 8 or IG 
weeks, fees within certain practical limits the number of doses which 
the patient may receive in any given period of time and, therefore, 
determines the time interval which must elapse before the cures 
spoken of by these authors could be effected. The data of Moore 
and Keidel are, therefore, subject to tabulation in a form similar 
to that of Table 1. 

In this paper it is assumed that the patient has the benefit of 
mercury or bismuth in addition to arsphenamin therapy. We are 
also justified in assuming that the arsphenamin was of good quality 
and given in optimum doses. 

A consideration of arsphenamin as the chief therapeutic agent 
involves taking account ,of the number of doses given, the time 
interval of treatment and the result in percentage cures. Plotting 
therapeutic effect as a function of time and number of doses results 
in a surface in a three dimensional space. 

In the following discussion it will be seen that the actual quanti- 
tative figures become relatively unimportant in relation to the 
character of the surface which they determine and that the inter- 
pretation of the form of the surface gives information of much 
greater value than an.y consideration regarding the exact accuracy 
of the data from which it is obtained, the form of the surface being, 
in fact, remarkably independent of the accuracy of the data. 

Seropositive Primary and Secondary Syphilis. Almost universally 
it is considered good practice to give such individuals intensive 
arsphenamin treatment,” i. e., at least 1 dose a week with relatively 
short rest intervals between courses, the rest intervals increasing 
in length from time to time.* If the known data be plotted it 
becomes apparent in the first place that a small number of doses, 
for instance, 10, cannot give as a maximum much more than 
10 per cent of cures. These doses would have been given in the 
first 3 months. Experience indicates that thwe will be some delay 
in the Wassermann reaction becoming negative, that is, the effec- 
tiveness of this treatment becomes apparent only after the lapse of 

a certain period of time. , ^ .i i 

If the doses are spread too thinly over the first year the numbei 
of cures will fall off and as the time over which the doses are dis- 
tributed is increased a less and less number of patients vill be 

* For a scheme of treatment, see H. N. Cole.= 
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cured; finally no cures can be added by inadequate subsequent 
treatment of those who failed to become negative following the first 
2 or 3 doses. 

If we increase the number of doses available to 15, the time 
interval lengthens somewhat and the therapeutic effect is greatly 
increased, the maximum being about 35 per cent. 

It is pretty well established that this optimum of 35 per cent of 
cures can be obtained only when the arsphenamin is given according 
to the well-established regimen of weekly doses, interspersed by 
proper rest intervals during which mercury or bismuth is adminis- 
tered. Practical time considerations fix the maximum effect obtain- 
able somewhere toward the end of the first year. It is obvious that 
as the doses are spread more and more thinly over the first and 
subsequent years the number of cures effected will drop off. 

Thus the “ therapeutic surface” shows a hollow or A’^alley extending 
through the latter part of the first year and the whole of the second 
year. Beyond this time a decreasing therapeutic effect is obtained 
with any given number of doses. Prior to this time, concentrating 
the doses into a shorter time interval gives less beneficial results. 
Complete sterilization by direct spirocheticidal action is only obtain- 
able early and in relatively few individuals. Too massive treatment 
defeats its own purpose, and deprives the individual of natural 
tissue defense in the later stages. 

Such reasoning fixes the forms of the curves for 20, 30, 40 and 
50 doses of arsphenamin. If the percentages were different the 
form of each curve would nevertheless be the same. As the doses 
are increased the maximum therapeutic effect gradually shifts in 
time to be attained after about 2 years’ treatment with 50 doses. 
The surface must obviously be continuous and regular and this 
applies not only in the direction of increasing time but also in the 
direction of increasing doses. 

Let us consider sections of the surface made by planes correspond- 
ing to the first, second, third and fourth years. They give the 
vertically directed curves of Fig. 1. The form of these curves at 
the top and bottom, as seen when looked at from the end of the 
block, is fixed by considerations outside of any data. For instance, 
in the case of the 1-year curve the slope must be approximate^^ 
vertical from 40 doses onward and must, indeed, turn on itself 
eventually as the number of doses is indefinitely increased. Under 
such circumstances toxic symptoms would eventually out-balance 
any therapeutic effect. Thus each of the curves as it approaches 
the 50-dose line and is extended to the 60-dose line must have a 
very steep slojje, for additional therapeutic effect is not obtainable. 
Similar considerations hold for the interval between the first and 
tenth doses. 

In fact a study of the possible degrees of freedom of the surface 
reveals that if all factors operating are taken into consideration its 
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form, i e., its shape, cannot be much different from that depicted 
in Tig. 1. ^ 

Treatm^^t of Late Syphilis. The treatment of late sj^ihilis pre- 
sents a different situation. The sterilizing or spirocheticidal action 
01 arsphenamin in such cases is less effective and massive treatment 
IS no longer desirable. The defense mechanism of the patient and 
the resolution of the lesions plaj^s a more important part and lapse 
of time must be allowed for such reaction to develop "and become 
effecti\m. 


The situation in early sjTihilis after the first failure to produce complete 
sterilization is admirably stated by Brown and Pearce :« During the 
early stages of acquired S3'philis our efforts may be concentrated on the 
destruction of the parasites, but once a characteristic lesion has been 
developed it is useless to attempt to prevent a sj'stemic distribution of 
organisms; every part of the body is potentially infected, but it is still , 
possible to prevent the localization and groivth of spirochetes in inaccessible 
foci and to prevent the development of lesions which afford more or less 
protection against the action of spirocheticidal agents. Fortunately, 
Nature aids us in this in a most effective way tlirough the adaptation of 
different tissues to the growth of spirochetes. Thus, the first focal infec-' 
tions occur in tissues that offer no great hindrance to drug action, and with 
the e.\'ception of the chancre, the early lesions are readilj’ permeated by 
therapeutic agents.” 

' Speaking of the more advanced stages of S3q)hilitic infection, Brown and 
Pearce call attention to the increased comple.xit3' of the problem. The 
organisms have become established in inaccessible locations, such as the 
cardiovascular and central nen'ous s3’’stems: “It is obvious that if vigor- 
ous treatment ivith parasiticidal agents is begun in the early stages of 
S3q)hilis and continued systematically without accomplishing the desired 
result, there is little hope that persistence in the use of the same methods 
ina3’' prove successful when the obstacles to success have been greatb' 
increased.” 


The data collected at the Pennsylvania Hospital quite clearly 
indicate the importance of time as a factor in treatment. Here 
again we have to take account of a maximum obtainable therapeutic 
effect (of about 75 per cent) reached with approximately 50 doses 
of arsphenamin at the end of a 4-3'ear interval. Additional treat- 
ment in that interval will not raise this percentage. If the 50 
doses are all given during a 2-year interval the cures are decreased 
to about one-half the maximum obtainable. 

The surface shown in Fig. 2 represents what ma 3 ' be expected 
from various numbers of doses given in different time intervals. 
Fifteen doses produce much less effect than in cases of primar 3 '^ 
and secondary S 3 ’philis. They may be spread over a much lonpr 
interval and still evoke the maxim uin effect, mien the number 
of doses is increased to 20 the cures jump to around 35 per cent 
provided the doses are spread over a sufficient period of tune. _ 

The vertical curves of Fig. 2 indicate the therapeutic effect obtain- 
able with different numbers of doses administered over periods ol 
1 2 3 and 4 years. The same considerations hold, altliough to a 
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different degree, for these patients as for the patients with early 
syphilis. There is a marked difference between the two sets of 
curves due to the fact that tertiary syphilis is not amenable to 
treatment in a short period of time. No matter how much arsphena- 
min is given in the first year, our statistical data indicate, and many 
clinicians have long since reached the conclusion, that much less 
benefit will be obtained than from treatment continued during the 
second and third years. This is understandable in view of the 
nature of the curative process as described by Brown and Pearce,® 
and is given expression in schedules of treatment by Stokes,’ Moore,® 
Harrison® and others. 

Returning to Fig. 1 for early syphilis, we see that the patients 
who were not cured by the early treatment become in fact cases 
of tertiary s 3 'philis. The curative effect in the third and fourth 
,vears, particularly in the fourth jmar, is thus limited to figures 
corresponding to those found to hold in the treatment of late 
s,yphilis and shown bj'- the surface of Fig. 2, third and fourth years. 
This consideration coupled with the mathematical necessity of 
making the surface regular determines in Fig. 1 the shape of the 
surface in the third and fourth jmars. 

It is impossible in a short descriptive explanaton to discuss all 
of the factors which necessarihy' operate to fix the form of these 
therapeutic surfaces but enough has been said to indicate that 
their general character is fixed within sufficientl}^ narrow limits so 
that the surfaces as drawn must present the essential facts. 

Summary. The "therapeutic surfaces” of Figs. 1 and 2 enable 
one to visualize in a striking fashion manj^ aspects of the relation- 
ships between time and doses and expected cures of cases of s^'^philis. 
It would seem that the 'proper treatment of pinmary and secondary 
syphilis involves the administration of SO to 50 doses of arsphenamin 
in appropriately spaced courses over a period of 1^ to B years. In- 
creasing the total number of doses above 50 is of no benefit while more 
than 30 given in the first year produce no additional cures. 

In 'the treatment of tertiary syphilis if 50 doses of arsphenamin arc 
available, the best results 'will be obtained if these be given over a 4-year 
period rather than over a 2-year period. Such a schedule ma.y perhaps 
be facilitated by spacing the injections in each course 2 weeks 
rather than 1 week apart. A considerable dosage of arsphenamin 
concentrated into the first year or two of treatment is of no benefit 
to the patient and is both discouraging and economicall.y disadvan- 
tageous. 

These facts and the readj’’ visualization of expected therapeutic 
result afforded by the surfaces enable the physician to lay out the 
most rational plan of treatment with a clear appreciation of just 
what maj^ be expected when for one reason or another it is not 
possible to follow a dosage schedule which sliould give optimum 
results. 
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MACROSCOPIC EXAMINATION OF THE BLOOD. 

Discussion of Its Value and DEscRiprioN of the use of a 
Single Instrument for the determination op Sedimen- 
tation Rate, Volume op Packed Red Cells, Leukocytes 
AND Platelets, and of Icterus Index. 


By M. M. WiNTROBE, M.D., Ph.D., 

ASSISTANT PHYSICIAN, JOHNS HOPKINS HOSPITAD; INSTRUCTOR IN MBnlCINE, 
JOHNS HOPKINS HNIVEBSITT, BADTIMORE, MD. 

(From the Medical Clinic, Johns Hopkins University and Hospital.) 

From the daj^s of Hippocrates and of Galen until tlie advent of 
microscopy, physicians were greatlj' concerned with the gross 
appearance of the blood. The ancient theory of patliolog}^ the 
doctrine of the four humors was, indeed, founded on the obsen^ation 
that blood drawn from an unhealthy indii'idual differs conspicuously 
from normal blood after clotting. As Fahraeus’ has pointed out, 
the four humors correspond to the four layers which can be seen 
when a fairly large quantitj’’ of blood is dravii from a patient and 
allowed to clot, namely, (1) a lowermost dark portion (melancliolia) 
composed of red corpuscles deprived of oxj’'gen; (2) a bright red 
layer (sanguis) above this and formed by aerated red cells; (•!) a 
grayish-white layer (mucus, phlegma) comprised of Ieukocjri;es and 
platelets; and (4) a j^ellow fluid, the blood serum^ (cholera). The 
phlegma, which, was foxmd so conspicuous in disease, not only 
attracted tlie attention of the Greeks, but of phj'sicians for many 
centuries after the humoral theory had been dis^rded. Under 
such names as “crusta inflammatoria,” “size” imd Tufty coat, 
this gray layer was an index of disease even to Sydenham and to 
Bright. Venesection was performed in an attempt to rid the body 
of diis noxious material. 

As microscopic studies gained impetus, tlie macroscopic e.\amina- 
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tion of tlie blood lost its vogue and, with the exception of hematocrit 
studies by Hedin,^ Daland,^ Herz,'* Cajjj^s,''’ and a few others,® this 
method of blood examination was completely neglected. In 191 S 
Fahraeus’ made his first observations on the suspension stability of 
the blood. His studies have aroused considerable interest. Working 
from another angle and chiefly stimulated by a paper by Haden.’’ 



Fig. I, — I'Tcmatoorit, pipette and bulb used for filling it, and cap for hematocrit. 
Two-thirds actual size, (Courtesy W. E. Prior Company, Inc.) 

several students of the blood have again become interested in the 
determination of the volume of packed red cells by means of various 
types of hematocrit.® The macroscopic study of the blood as a 
whole has not, however, regained the position of importance it held 
for so many centuries. 

Tlie use of a hematocrit, previously described,® has in such a simple 
manner afforded so clear a macroscopic picture of the blood by its 
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Fig. 3. — Microscopic view of the topmost, cream-colored layer of Fig. 2, G. Consists 
almost entirely of platelets. ( X 500.) 



Fig. 4. — The reddish-gray layer below the cream-colored laj'er of Fig. 2, G (chronic 
myeloid leukemia). It is composed .almost entirely of leukocytes. (X 500.) 










Fia. 5. — Microscopic %'iew ( X500) of material from the reddish-gray layer irhich 
was 1.1 mm. in thickness (leukocyte count, 10,050) of an infant’s blood. There 
are many leukocytes, chiefly lymphocytes, and many platelets with scarceb’ any 
red corpuscles whatever. 
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tlie numbers 0, 1, 2 ... 9 are found, these commencing at the upper 
portion of the hematocrit opposite the 10 mark. The figures at the right 
serve for volume readings, whereas those at the left are used for sedimen- 
tation readings. 

. Venous blood is obtained, care being taken to avoid congestion of the 
arm such as may be produced by prolonged application of the tomniquet. 
A clean, dry syringe and needle must be employed for drawing the blood. 
As anticoagulant dry potassium oxalate, 10 mg. per 5 cc. of blood, is used. 
In these quantities oxalate does not influence red cell, leukocyte, platelet 
or reticulocjTe counts or the hemoglobin value, but d shrinkage in the 
volume of the red cells of 8.15 per cent takes place, which may be corrected 
by multiplying the volume of packed red cells, as read, by the factor 1.09, 
Our studies have show that sedimentation-rate is not delayed by the 
use of this quantity of oxalate. 

The chief objection which may be raised against the use of this hemato- 
crit is that venepuncture is necessary. This is now so commonly done 
even for less, important purposes that this disadvantage deserves little 
consideration. It is our general practice to collect 5 cc. of venous blood 
and a few blood smears (taken from the finger in the usual manner). Only 
0.7 cc. of blood is required to fill the hematocrit, but by collecting 5 cc. 
a sufficient quantity is obtained at one time for any examinations desired 
and for repetition of counts which require checlang. No quantitative 
alteration in any of the corpuscular elements occurs for at least 6 hours 
and usually for as long as 20 hours after withdrawal of the blood. It is 
important to employ a minimal and known amount of anticoagulant. 
Ten milligrams of potassium oxalate are most easily measured by running 
from a burette 0.5 cc. of a 2 per cent solution of potassium oxalate into a 
small bottle and allowing this to dry. 

The hematocrit is easily filled by means of a capillary pipette, the narrow 
portion of which is of such a length that it can be passed to the bottom of 
the instrument. After the blood has been thorouglily mixed by inverting 
several times the corked vial or bottle* containing it, blood is drawn by 
means of a bulb into the pipette, and then, the pipette having been passed 
to the bottom of the hematocrit, the blood is gradually expelled as the 
pipette is withdrawn. Tliis should be done so that no bubbles of air are 
formed in the hematocrit. The pipettes may be purchased but are easily 
made at a nominal cost. In order to prevent evaporation of plasma during 
centrifugation, the hematocrit is stoppered by means of a special cork. 
No special centrifuge attachment is required, the ordinary^ 15 mm. centri- 
fuge metal holder being quite satisfactory. The hematocrit is easily cleaned 
by means of capillary pipettes similar to those employed for filling it. A 
very convenient arrangement is a syphon system consisting of three bottles 
containing water, alcohol and ether, respectively, to each of which a capil- 
lary pipette is connected. A continuous stream of water may thus be 
forced into the bottom of the hematocrit. After the instrument has been 
thorouglily cleaned it may be dried by passing alcohol and ether through 
it in a sirnilar manner. 

Determination of Sedimentation Rate. The test introduced to mod- 
ern medicine by Fahraeus^ is gaining increasing attention and 
appreciation as a nonspecific index of the presence and intensity of 
disease. The suspension stability (sedimentation rate) of the red 
blood corpuscles has been compared to fever and leukocytosis and 

* We employ discarded liver-extract bottles of about 6 cc. capacity. 
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has been foiiiKl to be more sensitive than either of these eominonlv 
used tests. IJie sedimentation test is now employed in many 
clinics, particiiJariy in tlie tuberculosis dispensaiD'” and in gyneco- 
logic work.'2 Some observers tliink tliat it is of general value in 
detecting tlie presence of occult diseases of infectious and toxic 
origin.*^ 

A i^ariety of instruments has been employed for the determination 
of sedimentation rate. The presentation of another instrument 
therefore requires some justification because the multiplicity of 
techniques has already led to confusion. A disadimntage of the 
instruments commonly employed is that they can be used only for 
the determination of sedimentation rate, llie employment of the 
hematocrit for this purpose is of special ^mlue because it has been 
demonstrated by sermral observers'^ that anemia magnifies and 
polycythemia minimizes the actual rate of sedimentation of the 
blood.' If sedimentation is measured in a hematocrit, the volume 
of packed red cells may subsequently be determined ^vidlout further 
trouble. In this way an accurate measure of the degree of anemia 
or polycj’themia is obtained and an appropriate correction can be 
made. A correction chart which is applicable to the instrument 
here described is supplied by Rourke and Ernstene.'® 


The hematocrit is filled to the “10” or “0” mark. For the determination 
of sedimentation rate tlie fall in the upper level of red cells is measured in 
millimeters by the calibrations and the numbers at the left of the scale 
(Fig. 2, A and B). There is considerable debate whether the single obser- 
vation of the distance which the red cells haiT fallen at the end of 1 hour 
is an adequate test of the suspension stabilitv of the red corpuscles. The 
instrument, here described is, however, suitable for the “time, " “distance,” 
or “graphic” procedures."'' By means of an instrument devised in this 
laboratory,"^ the sedimentation of the red corpuscles may be photograph- 
ically recorded. ^ 


Determination of 'Volume of Packed Red Corpuscles. After sedi- 
mentation rate has been studied, in order to determine the volume 
of packed red cells the hematocrit is centrifugalized until no further 
packing occurs. 


The time necessar 3 ' for tliis niay be readily determined for any centrifuge 
by a few trials. When the International centrifuge, size 1 , tjyie SB, head 
radius 9 cm., is used at a speed of 3000 r. p. m., packing is complete usually 
in 20 minutes and always in 30 minutes. Complete packing is, of course, 
essential, as otherwise considerable error may be introduced. If the hema- 
tocrit has been filled to the “10” or “0” mark, the proportion of packed 
red cells ma}' be read directly. If potassium o.xalate has been used as the 
anticoagulant in the quantity specified, the volume of packed red cells, 
as r6ad, must be iiiultipliGd by the factor 1.09 to correct for shrinkage. 
If heparin has been employed no correction is neccssar}'. „ 

The determination of volume of packed red cells by the metiiod here 
described is accurate to ■\Aithin 0.5 per cent.'* Tliis probable error is less 
than that made in counting red cells even when the count is carefully 
carried out; and is much less than that of even the newer and more accurate 
methods of hemoglobin estimation. 
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The average volume of packed red cells for a large series of accurate 
determinations in healthj' young men is 46 cc. per 100 cc. of blood, and in 
young women it is 41 cc. The variations for normal men and women are 
from 40 to 50 cc. and 37 to 45 cc., respectively. No large series of deter- 
minations has been made in older individuals, but the values which are 
available indicate that there is little or no change with advancing age 
as long as perfect health continues.'® 

Like either the red cell count or the hemoglobin value, the volume 
of packed red cells indicates the degree of anemia or of 'polycythemia. 
Neither the red cell count, the hemoglobin value or the volume of 
packed red cells is, however, alone a completely reliable index of 
the degree of anemia. As is well known, in certain types of anemia 
the red cell count may be normal when the hemoglobin and volume 
of packed red cells are even considerably reduced (microcytic 
an.emias). In another type of anemia the red corpuscles are larger 
than normal and contain more than the normal amount of hemo- 
globin. In such cases the hemoglobin value and the volume of 
packed red cells may be normal wdien the red cell count is reduced. 
In pernicious anemia during a stage of incomplete remission such 
findings may be encountered. Again, although in the majority of 
anemias the amount of hemoglobin and the volume of packed red 
cells decrease or increase proportionately, in the hypochromic 
anemias the reduction in hemoglobin is even more marked than 
the decrease in the volume of packed red cells. 

It is thus apparent that the volume of packed red cells is by 
itself no more certain an index of the degree of anemia, when all 
types are considered, than is the red cell count or the hemoglobin. 
Nevertheless, it may be considered equally important and, in view 
of the accuracy, and ease with which it can be determined, in my 
opinion it cotistikUes the most useftil single criterion of the degree of 
anemia at present available. 

It has been the custom for many years to employ the red cell 
count and the hemoglobin as criteria of the degree of anemia, and 
the ratio between these, the color index, as a guide to the type of 
anemia. Many physicians have, howeA^er, lost faith in the color 
index because of the notorious inaccuracj^ of the commonly used 
methods of hemoglobin estimation and the great variety of standards 
employed as the equivalent of 100 per cent hemoglobin. The hem- 
atocrit fills an important gap in hematologic technique by making 
possible the calculation of the ratio betAveen red cell count and 
Amlume of packed red cells, the information derived being essentially 
of the same significance and yet far more accurate than that aft'orded 
by the color index. ^ This ratio betAA'een red cell count and A'olume 
of packed red cells may be expressed in the form of the A'olume index" 
or the aA'^erage Amlume of the red corpuscles may be calculated in 
absolute terms.-® If the red cell count of tlie sample of blood used 
is knoAvn, the aA-erage A'olume of the red corimscles (mean corpus- 
cular A'olume) may be easily calculaterl by dh-iding the A'olume of 
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packed red cells, expressed in cubic centimeters per 1000 cc. of blood, 
by the red cell count, expressed in millions per cubic millimeter. The 
result gives the mean corpuscular volume in cubic microns. This 
method of expression is superior to 'the calculation of the volume 
index because, for the latter, certain standards of normality which 
must be arbitrarily fixed, are required 

When it is possible to estimate the hemoglobin accurately it is 
very useful to calculate the mean hemoglobin content of the red 
corpuscles (mean corpuscular hemoglobin and mean corpuscular 
hemoglobin concentration) as well as their Amlume.“ Such informa- 
tion is of great value not only in differentiating anemias but also in 
indicating the type of treatment that may be expected to be effective. 
This subject has, however, already been discussed in some detail 
elsewhere^.’ and will, therefore, not be pursued here. 

Determination of the Volume of Packed Leukocytes and Platelets. 
Another use of this hematocrit depends on the greater suspension 
stability of the leukoc 5 des and platelets as compared with that of 
■red corpuscles. When sedimentation is allowed to take place for 
an hour or longer in the hematocrit, the red cells become separated 
from the white corpuscles and platelets and, after centrifugation, 
the volume of packed leukocytes and platelets can be clearly dis- 
tinguished from the volume of packed red cells. 

In conditions in which the platelets and leukocytes are greatly 
increased in number, as in erythremia and sometimes in chronic 
myeloid leukemia, it is possible to secure by sedimentation and 
subsequent centrifugation a clear separation of all three corpuscles 
of the blood (Fig. 2, G, H, I). In such cases the platelets are foimd 
gathered together in a homogeneous cream-colored mass which 
constitutes the topmost layer (Fig. 2, G, H, I, and Fig. 3). The 
leukocytes form a homogeneous reddish-gray mass directly beneath 
the layer of platelets (Fig. 2, (7, H,I and Fig. 4). Beneath the 
leukocytic layer is found the dark red layer of packed red corpuscles. 
The 'thiclcness of the layers of leukoc^es and platelets may be 
taken as a rough measure of the quantity of these elements in the 


blood (Table lA). 

When tlie blood platelets are present in normal numbers tliey 
cannot usually be distinguished from the leukocytes. Under these . 
circumstances only a reddish-gray layer is seen above tlie layer of 
packed red corpuscles. This reddish-gray layer (Fig. 2, C, D, E, F) 
is composed of both leukocytes and platelets (Fig. 5). ^ In normal 
blood, when tire hematocrit has been filled to tlie “10” mark, the 
reddish-gray layer is found to be 0.5 to 1 mm. in thickness (Fig. 2, 

C, F). That is, there is in normal blood 0.5 to 1 cc. of packed 
leukocj-tes and platelets per 100 cc. of blood. _ 

When tlie platelet count is witlu'n normal limits the tlnckness 
of the reddish-graj^ laj'er corresponds verj^ closely to the leukocjde 
count, each 0.1 cc. of reddish-gray material per 100 cc. of blood being 
equivalent to 1000 leukocytes per c.mm. The degree of accuraej 
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of this correlation is indicated by 103 observations recorded in 
Pig. 6. The correlation is greatest for counts up to 12,000, and is 
less exact for higher values. It may be noted, however, that in the 
majority of instances the correlation was sufficiently close to indicate 
leukocytosis when it was present and to give a rough index of its 

Tablb 1. — Volume of Packed Leukocytes and Platelets. 


A. Levkocylc and Platelet Layers Dislinguished* 


No. of observations. 

W. B. C.. 

average 
per c.mm. 
(thousanclB). 

Volume 
packed 
W. B. C., 
cc. per 100 
cc. blood. 

Mean 

W. B. C. 
volume, c.fi. 

Platelets, 
average 
per c.mm. 
(thousands). 

Volume 
packed 
platelets, 
cc. per 100 
cc. blood. 

Mean 

platelet 

volume, 

e.n. 

3 

16.1 



647 

1.7 

31 

3 

23.0 


1,390 

860 

1.1 

13 

5 

34.8 




2.6 


5 

44.2 

2.9 


567 

3.2 

56 

3 

54.3 

2.9 



2.4 

23 

1 

60.7 

4.6 

760 


2.5 

23 


* These observations were all made in cases in which the predominating leukocytes 
were granulocytes. 


B, Cases in Which the Leuhocyte and Platelet Layers Were Not Separately 


Distinguished. 


Range of 

W, B. C. count 
(thousands). 

Typo of 
predominant 
cells. 

No. of 
obser- 
vations. 

[ W. B, C., 
average 
per c.mm. 
(thousands). 

Platelets, 
average 
per c.mm. 
(thousands). 

Volume packed 
W. B. C. and 
platelets, 
cc. per 100 oo. 
blood. 

1 .0 to 5 . 

Myeloid 

17 

3.6 

256 

0.36 

5.1 to 10 . . . 

it 

40 

7.6 

236 

0.73 

10.1 to 15 . . . 

<( 

26 

12.0 

177 

1.25 

15.1 to 20 . . . 


9 

17,0 

195 

1,39 

20.1 to 30 . . . 

“ 

7 

23.6 

330 

2.32 

30.1 to40 . . . 


2 

33.1 

250 

4.0 

40. 1 to 50 . 

it 

1 

50.0 

140 

3.2 

60.1 to 70 . , . 

it 

1 

69.3 


7.5 

Above 200 . 

(t 

1 

228.0 

134 

10.0 

Above 200 . 

a 

1 

316.0 

1.35 

8.0 

Above 200 . 

it 

1 

950.0 

.... 

46.0 

10.1 to 20 . . . 

Lymphoid 

3 

17.0 

215 

0.77 

40.1 to 50 . . . 

it 

1 

40.7 

282 

1.1 

410 to 600 . . . 

ft 

2 

417.0 

30 

11.4 

510 to 600 . . . 

t( 

4 

551.0 

181 

11.1 

610 to 700 . . . 

it 

4 

689.0 

1.39 

15.1 


degree. As may be seen by examining Table 1, B, when the leuko- 
cyte count was excessively high, 0.1 cc. of packed leukocj’tes and 
platelets corresponded more nearly to 2000 leukocj^es per c.mm. 
Furthermore, it is evident that when the predominating cells are 
Ijunphocytes, the factor given is incorrect, 0.1 cc. of reddish-gray 
layer corresponding in such instances approximately to 2000 leuko- 
cytes per c.mm. when the total count is relatively low (25,000), 
and to 4000 or 5000 cells when the count is high (40,000 or higher). 
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These observations are not recorded here with any obiect of 
presently an easy method of determining the leukocyte or platelet 
count, the avenue of progress in hematology is in the direction of 
greater accuracy rather tlian in that of ready but rough procedures. 



Fig. 6. — Correl.ition of volume of reddish-gray layer, consisting of packed leuko- 
cytes and platelets, to leukocj'te count. Only those cases in which the predominating 
leukocytes were of the myeloid series and in which the platelet count was within 
normal limits, are included: 103 observations. The coefficient of correlation for the 
100 observations in which the leukocyte count was 30,000 per c.mm. or less is 0.S5S2 
± 0.017S. 

Nevertheless, the tliickness of the layer of packed leukoc.vtes and 
platelets maj' serve, in the hands of e.xperienced workers, as a useful 
rough guide to the quantity of these corpuscles in the blood. Thus, 
an extremely- thin reddish-gray layer suggests leukopenia or, if tlie 
leukocytes are known to be i>re.sent in normal numbers, it suggests 
thrombocytopenia. Again, when the layer above the jiackcd ret! 
cor]niscle.s is creamy in color rather than reddish-gray anti yet not 
abnormally thick, one may suspect thrombocytosis anti leukopenia. 
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On the Other liand, as already mentioned, a thickened reddish-gray 
layer indicates leukocytosis, and from the thickness of this layer a 
fairly accurate estimate of its degree can be made. 

If, in addition to the volume of packed leukocytes and of packed platelets, 
the number of leukocytes and platelets is known, it is possible to calculate 
their mean volume by a method similar to that followed in calculating 
mean corpuscular volume.^'* Our data show the average volume of the 
cells of the mj^eloid or granulocytic series to be 800 c.^ with the cells ranging 
between 500 and 1500 c.^ in size. In chronic lymphoid leukemia the 
lymphoid cells were found to Vary between 170 and 300 c.n. The mean 
volume of the platelets has ranged from 13 to 50 c.ju and averaged 30 c.fi 
(Table 1, A). At the present time this information is, however, of academic 
interest only. 

Determination of Icterus Index. The measurement of icterus index 
has come into general use since the work of Meulengracht-^ and of 
Bernlieim.^^ It is now well known that, in the absence of liver 
disease, biliary obstruction and carotinemia, an increase in the yellow 
color of the blood serum or plasma is generally due to the presence 
of increased quantities of bilirubin resulting from increased blood 
destruction. Significant diflerences in the degree of bilirubinemia 
occur in the various types of anemia. "S^ery Commonly, however, 
in the cases of anemia in which hjq)erbilirubinemia occurs, this is 
not sufficiently great to, be readily detected by physical examination 
alone. On the other hand, physical findings may be misleading for 
the pallor of the skin may be so great that it appears yellowish even 
when there is hypobilirubinemia. Such findings are not uncommon 
in chronic posthemorrhagic and in hookworm anemia. The esti- 
mation of icterus index is therefore of particular value in hemato- 
logic studies.^^ 

Tlie measurement of the degree of icterus of the supernatant 
plasma in the hematocrit is the next obvious step in the use of this 
instrument. This has proved to be a most useful adjunct to the 
study of the blood. 

For this purpose a comparator box* (Fig. 7) has been devised which 
liolds a series of sealed tubes similar to the hematocrit as regards thickness 
of glass and inside bore. These tubes contain potassium dichromate 
solution in such dilutions as correspond to the icterus index units suggested 
by Murphy^® and now generally employed. For the determination of icterus 
index, the hematocrit is placed, after centrifugation, in a special compart- 
ment in the comparator box and the comparator tubes are placed one on 
each side of it. A window permits only the upper, plasma-filled portion of 
the hematocrit to be seen. The comparator tubes are interchanged until 
one is found which matches the color of the blood plasma. The unit value 
is marked on eAch tube. It is particular^ important when icterus index 
is to be determined that all apparatus used be clean and dry and that the 
blood be dimvn before meals or some time after the taking of food, as 
otherwise lipemia may make the color matching difficult or impossible. 


* Made by Arthur H. Thomas Company, Philadelphia. 
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Icterus index determinations by tliis method have been compared with 
values obtained by other techniques and have been found accurate. Blood 
serum IS usually employed for the determination of icterus index by other 
methods, but we have found no differences between the icterus index values 
of serum and plasma. 

The normal range of icterus index is usually considered to be 
4 to 6 units. Values lower than 4 units indicate decreased blood 
destruction and are consistently encountered in chronic post- 
hemorrhagic and simple achlorhydric (hj'pochromic microcjdic) 
anemia and, less frequently, in aplastic anemia and the simple 
microcytic anemia associated with chronic infections and intoxi- 
cations; We usually hesitate ta consider values of 7 or 7.5 imits 




Fig. 7. — Icterus index comparator box and sedimentation rack. A, lid for box; 
C, icterus index standard tubes; p, blue_ glass; E, spring catch which holds 
hematocrits in position during sedimentation; F, hematocrit. 


as significantly increased. Distinctly high, A’alues are character- 
istically found in sickle-cell anemia and in anemias caused bj'’ 
hemoljd;ic agents such as malaria. In differentiating hemol}i;ic 
from nonliemolj'tic tjqres of anemia, the icterus index test is very 
valuable. In pernicious anemia the icterus index is characteristically 
greater than normal and is frequently high even when tliere is 
little or no anemia. In the latter instances hj'perbilirubinemia and 
slightly increased mean corpuscular volume-* maj' be the only 
abnormal findings in tlie blood examination. 

In interpreting tlie results of icterus-index determinations it must 
always be borne in mind tliat liver disease (even chronic passive 
congestion), obstruction of tlie biliary passages and increases in 
the lipochromes (lutein, carotin, and so on) of the blood, as occur 
following the ingestion of large quantities of eggs,_ oranges and chlor- 
ophyll-containing vegetables, cause an increase in the yellow color 
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of the blood plasma. It is very unusual for vegetables or eggs unless 
ingested in excessive quantities to influence the blood of adults 
but the ingestion of carrots, even as few as two, has been found to 
have a distinct effect on the blood 

^Vhen the icterus index test is employed in hematologic studies it 
must particularly be borne in mind that the absorption of blood from 
ecchymoses and hematomata such as are frequently encountered in 
the purpmas, both idiopathic and secondary (acute leukemia, aplas- 
tic anemia, etc.), may in itself lead to hyperbilirubinemia. 

The Value of Examining the Appearance of Blood Plasma. As addi- 
tional evidence of the value of gaining a macroscopic view of the 
blood may be cited two recent experiences. The first occurred in 
the course of our routine complete blood study in a case of Addison’s 
disease. The plasma was found to be exceptionally cloudy, much 
more so than we had encountered in instances of post-prandial 
lipemia. Blood dravm again before breakfast revealed the same 
milky plasma. This accidental observation led to chemical studies 
which resulted in the discovery of chemical abnormalities in this 
patient’s blood which had not previously been suspected. 

A most unusual experience occurred in connection with a patient 
who complained of nosebleed, oozing of blood from the mouth, 
coldness, discoloration and pain in the extremities, and pain and 
swelling of the right shoulder joint. Physical examination made 
the diagnosis no less obscure. Blood examination, undertaken on 
account of the bleeding, revealed the presence in the hematocrit of 
cloudy plasma and a yellowish-gray layer 10 mm. in height above 
the layer of packed red cells. The finding of this gray layer which 
somewhat resembled the gray layer formed by leukocytes, was most 
surprising for it was already known that the leukocyte count and 
the platelet count were reduced rather than increased. Microscopic 
examination of the yellowish-gray material showed that it was 
made up of droplets of a brovmish viscid substance which, on drying, 
crystallized. Furthermore, it was observed that the cloudy material 
in the plasma appeared on cooling and disappeared at room temper- 
ature. This variation with temperature put one in mind of the 
action of Bence-Jones protein and, in view of the associated anemia, 
leukopenia and thrombocytopenia a diagnosis of bone-marrow 
tumor was suggested. Subsequent examination and autopsy con- 
firmed this suggestion. A detailed account of the obsers’^ations in 
this case will be given elsewhere.-® 

Summary. By a' series of consecutive steps which are simple 
and may be quicldy performed, it is possible bj’’ the use of a single 
instrument, a modified hematocrit, to gain acciuate and valuable 
information concerning the blood. 

1. Five cubic centimeters of blood are drawn from a ^'ein with a 
dry sjuinge and needle and placed in a small bottle containing 10 mg. 
of potassium oxalate with which the blood is tlioroughly mixed. 

■ 2. The hematocrit is filled to the “10” mark by means of a capil- 
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lary pipette and sedimenidtion rate is determined. The sedimenta- 
tion rate serves as a guide to the presence and intensity of organic 
destructive or infectious disease. 

3. The filled hematocrit is next centrifugalized until no further 
packing of the corpuscles takes place. The vohme of jMclied red 
corpuscles, and the volume of packed leukocytes and platelets may 
then be read. 

- The volume of packed red cells is an accurate index of the degree 
of anemia and is more easily and more accurately measured than 
even the red cell count. It also serves to correct the sedimentation 
rate of the blood, as above determined, for the influence of anemia 
or polycythemia. Furtliermore, if the red cell count and hemo- 
globin value of the sample of blood collected for hematocrit studies 
has been determined, the mean volume and hemoglobin content 
of the red corpuscles may be calculated. The latter information 
is of great value not only in differentiating the anemias but also in 
serving as a guide to the tj^pe of treatment whicli may be expected 
to be effective. 

The volume of packed white cells and platelets serves as a rough 
guide to tlie quantity of these corpuscles in the blood. 

4. Finally, the icterus index of the plasma may be read and this, 
in the absence of liver disease, biliary obstruction and earotinemia, 
serves as a useful guide to the degree of blood destruction. 

Conclusion. The use of the hematocrit in the manner described 
affords, at the expense of very little time and effort, so clear and 
comprehensive and yet so accurate a macroscopic picture of the 
state of the blood, that its emplojnnent may well be considered in 
routine diagnostic studies. This method of employing the hemato- 
crit is not recommended as a substitute for more detailed microscopic 
or chemical studies but, in experienced hands, it can be made to 
indicate along what lines the further study of the blood should 
proceed. This may well be the first blood study in those diagnostic 
clinics in which the technical personnel is too limited to ]Derrait the 
routine performance of erythrocyte, leukocyte and platelet counts 
as well as hemoglobin and van den Bergh tests. 

My own experience with the hematocrit has convinced me that 
of the three instruments, the heraocytometer, the hemoglobinometer 
and the hematocrit, the last named affords more information con- 
cerning the blood than either of the other two, and indeed the infor- 
mation is more accurate. It is now my practice to use it in all 
diagnostic blood studies. 
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BILATERAL CORTICAL NECROSIS OF THE KIDNEYS 
(ANGIONEUROTIC ANURIA). 

By Major J. E. Ash, Medical Corps, U. S. Army, F.A.C.P., 

CUKATOK OF THE ARMY MEDICAL MUSEUM, 

WASHINGTON, D. C. 

(From the Army Medical Museum. Publication authorized by the Surgeon-General, 

U. S. Army.) 

This strange pathologic entity has been the concern chiefly of 
the obstetrician, but the accumulation of at least 18 incidences 
where it has occurred in association with conditions entirely unre- 
lated to pregnancy makes it the concern also of the internist. It 
is now obvious that Carson and Rockwood’s^ conclusion, vTitten 
in 1926, that bilateral (symmetrical) cortical necrosis is invariably 
associated with pregnancy is no longer tenable, for the pathology 
is identical with the pregnapt and the nonpregnant groups. 

If the incidence of the condition be based solely on the pathologic 
anatomy, it will include only those patients who have died and whose 
kidneys show the orthodox picture of diffuse necrosis of the cor- 
tices. I aecept the angioneurotic theory of the pathogenesis, how- 
ever, and can assume that there is variation in the severity of the 
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vascular reaction. Tliere are disturbances sufficiently severe to 
interfere with renal function but adjustable before tbe tissue, is 
irreparably damaged. For the purposes of this paper, I have not 
gone so far as to include all the cases of nonobstructive anuria, but, 
as Scriver and Oertel- have done in their recent paper, I have ac- 
cepted a number of cases with typical clinical pictures, but with 
deficient pathologic data. Bilateral cortical necrosis becomes a 
pathologic term under these conditions and indicates the terminal 
lesion. I suggest angioneurotic anuria as a clinical term applicable 
to all cases of nonobstructive anuria. 

Scriver and Oertel’s" excellent article includes references to 37 
cases from the literature and 3 cases of their own. This is the 
largest collection to date. With the advantage of ready access to 
the Surgeon’s-General Library, however, I have increased the 
number of reported cases to- 60 and am adding 2 from my own 
experience. 

In the attempt to discover heretofore unrecognized cases and to 
establish priority for the description of the condition, the following 
articles on eclampsia were reviewed ; Lei'den,® the first to speak of 
the “kidney of pregnancj',” King,^ Bouffe de St. Blaise,® Schmorl,® 
Lubarsch,'^ Wienberger,® Diirck,® Petersen, Edebohls,^ Franck,'- 
Zinsser,'® Zangemeister,''* Goldzieher,'® Fahr,'® v. Fekete ei 
Hinselmann,'® v. Jashke,'® Zondek,®® Fahr®' and Zangemeister’s®® 
recent monograph. These articles include over 400 .cases. In 
addition to these, 70 cases of anuria as reported by Cerou,®® Merk- 
len,®' Neubiirger®® and Falci®® were reviewed. It is probable that 
some of these were cortical necrosis, but none has been included 
in the series. One of SchmorlV cases, a woman, aged 35 years, 
who died with a clinical diagnosis of eclampsia, is particularly 
suggestive. He found infarcts of ly'^alin material in the capillaries 
and glomeruli, tubular thrombi in the arterioles and fat emboli in 
some of the glomeruli. He speaks of infarction, but he is not clear 
as to the distribution of the necrosis and he gives no clinical data. 
Lubarsch,® Weinberger,® Diirck® and Peterson'® also describe fat 
emboli in the glomeruli, more or less thrombosis in the smaller 
vessels of the ffidney cortex and the epithelium as varying from 
normal to completely necrotic. These data are suggestive, but are 
not sufficient to establish the cases as authentic. Kellogg,®’ in 
his study of the kidneys in cases with premature separation of the 
placenta, includes a group of 5 which showed partial or complete 
anuria. Only 1 of them ivas given in sufficient detail to warrant 
its inclusion, although the other 4 may ha^'e been equally acceptable. 

The credit for the first recognizable pathologic description 
remains with Juhel-Renoy.®® There was a lapse of 12 years, 
however, before the lesion was established as a definite entity by 
Bradford and Lawrence’s®® case report. 


Tablk 1. — SuMM-VRY OF 42 AUTHENTIC Cases OP Bilatebal Cortical Necrosis Arranged Chronologically. 


ash: bilateral cortical necrosis of the kidneys 73 


K 



‘UO\%U0'\Ol UOSOJ^l^yJ 


•tjunuiumq]v 


•o^jojdmoQ 


c 

3 

§■0 

P,t« 

- ® . 


cs 

c 

>i 

a 


^ . ; 
-id' 


e'O 

o® 


^••o>-.rtC3 - oS 

&.2 S'g S g2r*S 

jjtoCu'^.Sofeb 

e,?.s i.s^ S-2 P- 
? s si I g-sj I 

>>03 B**S s C- 

o ® t. 5^ S c, ®* 

C 55-45 g g 2: E 

WTl T! Q.*3 -« 


CS , 3 

5 1 - a 

09* *3 

.2 S o 

• 'S'o ft 

.2— ••* c5 
CO O a q 

(i> o9*iM q 

E C. o3 O 

So, V 

.a 

iil i 

2 a> 6 "u 
M o a; cJ 
-S-d g ft 

gJfc cj 

o 


.2« 

m 

ft 

'0.5 O 

§•0 § 

§ CS ” 

<U .•■*3 . 

'd ^ o n 

to o 

wws*-*^ 

g . o cJ 
15 c 533 



So-sj-B 

a a- 0 = S O O O g 

•s|i-§g‘Se“|'« 

^.S-e-i-a go O g_:g 



CO 

3 

•4^ 


0 

o 

‘•5 

s 

3 

OQ 

ft 

cS 

w 

O 

'd 


« 
ft 

•w 

o -J 
ft-C 
® .£? 
>) M 

^y,C3t 9 


■g a g 

■rt'S-tr* 

2 fti; a o-a 
K— S B S 
§« 


p.S-Sla-sgiM.S 
..B 2^«.§ B.S a 
■% g?.U g g-§-3 
2 « n L-o o S S 


;+ : :+ ;++++ : : :+++ : 


: + 


'.+ '. !++ '. '.+++ ■.++++++ ; !++ ; 


•«3 43 

(n tn 

000 

<<< 


43 43 -43 

(o 03 <n 03 

00 O o 

to B fi'= E' 5 ' B 0 >' 

'i, < 


4 O O 

100 E-i>-i< g-ji 
< < 


. iat~ gmio 


43 43 43 43 

03 CQ 03 DO 

.000 O 

BBSoa- 


<) <; 


o> E 
< 


43 43 
(D CQ 

. O O 

• S s 

<< 




.^r* h«h«hK 4 He4 H« 

ot'.o — 4-<M>acoooi<c5t^»-icow4too-j< -laNoiot^ •evoNNtoiaoico -nn 

, ^ .rtrt .(Nv 


■BS3UJB.\\Oip JO ■BIUOQ 


:+ ( I I +++ I f +++ ;++ :++ 


•Timopa; 


+ 1 ; ;++++++++ : i + 


+ !+ .' ! I :++ ! ; ! I ! 1+ ! ; I ++ 


+ 


:+ 


+ I +++++++ 1 + 


•ojnBBojd pooiq 'BiCg 

S5 CCO . pJ 0 ^ 0 ‘0 . .00 0 00 «)0 b-OO 

* 0 00 -f . . . 0 . '00^ . .»d . . . . . . . MO r-fiqtq • 

•UOJSIA pojltlduil 

; . ;++ + .++ ...+ .;.+ .++ ; ;+ 

niod [traaji 

+ :++ 

•SlSOUIJt 

+ :+++ : .++ .++ ;++ :++ . .++ : . ;+ 1 :++ ;+++ ; : 

•oqoTjp'coH 

; : ;++ ;++ 1 ;++ ;++ ; ;+ 

•anoTB|nAtioo 

+ 1 ++ 1 +++ 1 1 +++ 1 ++ M ::+:::+:+ 1 M : ; i : : i i : i ii + 

Basic clinical 
data. 

* 

Scarlatina 

Preg. VI 

Preg. V 

Preg. VII 

Preg. V 

Preg. I 

Eclampsia VII 
Preg. 8 m. 

Preg. 4 m. IV 
Preg. 7 m. IX 
Preg. 11 

Preg. 4J m. I 
Preg. 7 m. I 

Preg. XIII 

Preg. I 

Preg. 

Preg. 7 m. Ill 
Preg, 8 ni. I 
Camphor 
Camphor 

Preg. VII 

Diplitheria 

Malaria 

Preg. 5 m. X 
Preg. II 

Ca. prostate 

Preg. II 

Preg. 6 m. VI 
Rupture liver 
Preg. 8 m. I 

Preg. 

Preg. 8J m. I 
Preg. 6 m. XV 
Prog. II 
Tuberculosis 

Preg. 7 m. IV 
Preg. 7 m. Ill 
Preg. 01 m. Ill 
Preg. IV 

Placenta prev. I 
Preg. 0 m. VIII 
Preg. VIII 


•oSy 

OOOO»3»3OM03C0Q0c0C000M»0a)O’-« • 
1 i-HC*3COCOCOMCOMMCOCQ(MC“I'^MCOCO<Mv-4 . 

COOb-COCO‘f5 00MCO ■0-^*0f0b-0-rc0000cft 
•^Tt^COCOCOOCOCOClCO '(MCOM^CCCOMCO ?C CO 

■xog 


, fc, ^ p? fci p5 cn fe pn p5 fa t. fc( fa fc, ti fci fc, fe 

•0^^ '}Di aoijiny 

COC3<MCOeoiOC300MiNNr-.t'-b-COOOOOOMOCOM04-JOvHv-<»Hf^O-i*C}C3'^-**-t*--MCJ»3 
C^M»0C0»3rJii0»0«5'r'^'^C0*0'^'r'^*3‘3i3-S*'^r0O-7*MC0 id'^^OT'OCOCOCOCOrOr^M U'i 


Taiil.b 2 . Sommary op 18 Phobable Cases op BilatebaIi Cobticae Necbosis. 


ASIi: BILATRBAL COHTICAL NECROSIS OF THE KIDNEYS 


^ • 

• K* 

o|i.g.2 

I f, 

tf o 

G O it 

. ^ C b ^ 

tiC.> c3 ^ S 


CJ 




. a ' 


*r *-S p 


h 


W *'■' cr --j 

P P c5 S . 

tD >i to 50 S ^ 

gS g'o “ E 

« 5 CD ^ Cf ^ 

s -g'i ^'.2 p 

rt *2 m P G 

a r 


’a S p a ^ 

■ <» o ^ p G p *-3 

a c -S “ £ « g 

i^p P’acs^to 

•a g? o o S g 3 

-3 “ g fl c 111 ? 

.2^ —2.2 M 

S ? .2 -g g - .2 

PcScacartOpC 
rtp£aa®»p'*^ 
."r wi ^ /■><<> P n rt 

^#^-<£»D 20 h 3 P^ 


p 

WJ 

to 

p 

05 - 

>>s 

to , 

o 

^ . 
a.i 


to 

to 

p 


> 

to 

. *0 

u xi 

p a.s 

03 


e " 

o 


a 

s 


G o 


fi Si 


-( IT « 

to 

3 rt o Wi 

3 a fl 3 
3 « ^ “ 

3 « rt >, 

3 G p to 

i B .S“ 

5 ^ p 


o 

u • - M-1 

pG C ■- P 
a^ G “ 
o t: p ^ 

cj ^ P 03 ’S 
^ rt tC«G 

& ^ s 2> jr 

■> 1 1 
■3’a 5 “-s 
P s ^ 

O O 2 

2 -= S 
.2 g « 
G g,.a 


T3 

3 G 


p 


■3 g o Ig C 

O 5= *-5 ^ § 
^ G fee S 
P '3 ^ C P 

2 p a‘P S 

c§S^3W 


‘uoi'^ua^oi aasoi-)!]^ 


: + 


! + I + I + 


•vianummqiy 

.' : + + ; .'-(- + 

; ;+ : 

; + 

; ;+ ; 

Number, 

days 

anuria. 

‘9}0(dUlOQ 

. . -•?» 0 0 0 

• 00 • i-< i-« 

. ^ 0 • 

• CO 

• OJ *0 


. . Kf» ^ C5 b» ^ 

* CO • «M ^ 


• CO 

• 1-^ 

• C3 CO l» 

1 'ssouieAiojp JO \^tuo3 

: 1 + ; ;++ ; 



:+ 1 


•T:iuDp 3 


“I” 1 4“ ! + H“ I I ’I 




•ojneeajd pooiq 'e^g 


,000 
. o c^j o 
^ 


'UOlSlA pOJltjdUIJ 


i + 


: + + 


•uivd luuo^ 


: + 


: + 


: + 


•sieouig 


: + 


:+ : I 


:+ : + 


•aqo'cpuDjj 


•«rTioi 6 |n-\no 3 


! 4" ! 


‘ + -* .* 4 - 4 - 1 : : 4- : + 4- ‘ * I 


C5 


p 


.2'^ 


E £ 

p a 


GiO 


ii 

::pu 


c 
o 

E 

, p 

E g 

a^^ a „ 

« i • " ^■ 

2-s 

PuH 


a: .2 

S O 

— p 


.2 E 

•2 ^ — 

- S sti 

C ►-( 


G.g 

= 5 " I 

£ *0 p ® o 

£^;gKgQ<: 


C *cn S 

CG 

t£ “ tc i « 

s 2 a- s 

GOPwKPi- 


■aav 

•snvj 


•ox 'laj Joqin\' 







,ASIi: BILATERAL CORTICAL NECROSIS OF THE KIDNEYS 75 

In selecting the cases from the literature effort has been to avoid 
padding and some cases that were pi’obably authentic were rejected 
arbitrarily, so that the collection may be regarded as a conservative 
representation. Tlie pertinent data are given in Tables 1 and 2, 
the latter being a segregation of those cases to which exception 
might be taken. 

My 2 cases are of jiarticular importance because they were both 
males, apparently healthy until the sudden onset of the renal symp- 
toms, and both presented kidney pathology as typically bilateral 
- cortical necrosis as that seen in the pregnant women with eclamptic 
symi^toms. Unfortunately, the clinical data are meager. 

Case Abstracts. Case 1. — A white soldier, aged 25 years, in good health, 
was seized suddenly with severe pain in the lower abdomen, nausea and 
vomiting on December 11, 1928. On admission to the hospital the same 
day his temperature was 102.2° F., his pulse 74 and respirations 20. It 
was suspected that he was suffering from acute appendicitis. He was 
given an enema, and food by mouth Avas stopped. The abdominal pain 
ceased on the second day in hospital, but he continued to vomit. Anuria 
l^ecarae apparent at this time and the bladder was found empty on cathe- 
terization. A small quantity of urine obtained later contained albumin, 
hyalin casts and red blood cells. The vomiting persisted and increased 
in severity until his death, on December 29. For the last 2 days he had a 
constant diarrhea, and on the last day he developed air hunger and col- 
lapsed. There was no noteworthy change in his mentality nor did he have 
anj'- convulsions. His blood pressure was 120 systolic and 85 diastolic 
after the onset, but no other readings were recorded. No estimation of 
urine secretion was made, but there was more or less complete anuria from 
December 12 to December 29, an unusually long period of 17 days. No 
blood chemistry determinations were made. • 

Pathologic Anatomy. The body was fairly well nourished and well 
developed. There was a punctate papular rash over the hands and feet, 
but no edema. The organs were considered normal except the kidneys. 
These were slightly enlarged and flabby, and the capsules stripped readily. 
Only fbrmalin fixed tissues were received for examination, so that the 
details of the gross appearance Avere obscured. (Fig. 1.) In the broadened 
cortex, hoAvever, can be recognized the opaque, yelloAvish-white zone of 
necrosis Avith loss of normal markings and small, irregular, dark spots of 
hemorrhage. This necrosis extends almost to the capsular surface and to 
Avitlun a few millimeters of the pyramids, but it does not involve the columns 
of Bertini. It is defined from the more normal cortical tissue bj’’ a dark 
border of congestion. The pj'^ramids stand out in contrast to the pale, 
turbid cortex, because of the dark streakings of their engorged vessels. 
None of the bloodvessels large enough to be seen grosslj’’ sIioaa-s thrombosis 
or evidence of sclerosis. 

Micj'oscopic Appearance. The architecture and distribution of the lesion 
are Avell shoAvn in the Ioav poAA'er picture in Fig. 3. With higher magnifica- 
tions, the folloAAung details are seen in the left kidney: In the narrow 
subcapsular zone the tubules are intact, although some of them are mod- 
eratel}’^ dilated, and their epithelium is degenerated, usually hydropic. 
Some of the lumina contain desquamated cells, hj^alin and necrotic debris 
and a fcAV poljnnorphic leukocytes. These are not convoluted tui^ules. 
and the impression is that the material in them has conie up from the 
necrotic zone. There are no intact glomeruli in this zone, nor is there any 
interstitial exudate to speak of. The bloodvessels are congested A\nth 
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healthy red blood cells. Tills zone is interrupted by broad and narrow 
extensions of the coinpletely necrotic zone to the surface of the kidney, 
and the inner limit is irregular from the projection into it of necrotic glom- 
eruli and convoluted tubules. 

There is a sharp transition into the zone of necrosis. Here there is 
scarcely a health}'^ cell to be seen, although the architecture can still be 
identified. There is considerable exudate, both interstitial and intratubular 
in the outer portions,' but it also is necrotic and is present chieflj’’ as pj’knotic 
bodies and nuclear fragments. The epithelium of some of the com^oluted. 
tubules Ijdng close to the larger intralobular* arteries takes the basic stain, 
indicating calcium deposit. 

In the more central portions of tins zone are large areas in which there 
is scarcely anj* eiddence of a nucleus, and this only scattered fragments in 
the interstitial tissue. A haz}’^ picture, in which the elements can scarcely 
be distinguished, except that the convoluted tubules stand out fairte prom- 
inentlj’ because their swollen, necrotic cells have taken the acid stain more 
deeplj'. The e.xudate increases again at the inner border of the necrotic 
zone. Some of the necrotic glomeruli and tubules project into the supra- 
pjTamidal zone and mingle vdth live elements, but there is no transition 
zone of partiallj'’ necrotic structures. 

The vessels in the necrotic zone are uniforml}’ engorged and their walls 
necrotic, some disintegrated and invaded by leukocjdes. Special staining 
shows the elastica in some of the vessels toward the peripherj’^ to be prac- 
tically intact, in others disrupted or entirely absent. The intralobular 
arteries^ stand out prominently because of the layer of tlirombus laid down 
on the intima, as shown in Figs. 5 and 6. This Inj'er varies in thickness, 
but in no instance is the lumen entirely occluded. Phosphotungstic acid 
hematoxj'Iin stain shows these thrombi to be composed of fused and hj'alin- 
ized fibrin augmented b 3 ' enmeshed conglutinated red cells, but no platelets 
can be recognized, nor is there anj' evidence of organization. The red blood 
cells in the remaining lumina of these intralobular arteries are usuall}’’ 
discrete and well stained, but there is some conglutination in the larger 
masses. The tubular thrombi extend into manj' of the afferent arteries 
and end as plugs at the glomeruli. Tin’s is shomi in Fig. 6. There is 
practicalte no tlirombosis of the glomernlar capillaries, except for the 
occasional extension of the thrombus in the afferent arterj' into a glomeru- 
lar lobule. The red blood cells in the glomeruli and in the efferent arteries 
are usuallj' discrete though pale, and thej* stain poorlj' with phosphotungstic 
acid hematoxjdin. They are eHdentte older than those pro.ximal to the 
thrombi. The smaller interstitial vessels are engorged but not throm- 
bosed, and there are no thrombi outside the necrotic zone. There are 
large arteries at the inner border of this zone that are not thrombosed, 
although their walls are necrotic. Small, recent hemorrhages, some of 
wliich are from ruptmed glomeruli, others from leakage through the 
necrosed walls of bloodvessels, are scattered through the center of the 
necrotic zone. 

In the suprapjTamidal cortex there is some appareutlj' recent increase 
in the interstitial connective tissue adjacent to the necrotic zone. There 
is a moderate generally distributed interstitial edema, and a small amount 
of exudate. The bloodvessels are congested and some of them contain 
bacterial masses. These are agonal and of no etiologic significance, for 
they are seen also in the vessels of the spleen, liver and pancreas without 
any reaction referable to their presence. Several of the glomeruli are 
engorged with healthy blood, but othen\-ise they are normal. The epithe- 
lium of the tubules is well jireserN'ed, but there are man}' casts and con- 
siderable debris in the tube Itmiina. 

* Gross’s torminolopj- used. Intralobular .arteries are the intcrlobubir, and 
the interlobar arc the arcuate arteries of the older terminoIoRj'. 




Fig. 1. — (Case 1.) Cortex necrotic and mottled %vith hemorrhages: thrombosis of 
intralobular arteries; columns of Bertini and suprapyramidal zones comparatively 
uninvolved, • medulla congested; large vessels patent. A. M. M. Neg. 4942.3, ( X 1^.) 



Fig. 2. — (Case 2.) Necrotic zone of cortex outlined by shaded zone of congestion 
and exudate in which intralobular arteries arc thrombosed. Medulla congested. 
A. M. M. Ncg. 49410. ( X 9.) 












Fiq. 6. — (Case 1.) From the necrotic zone near the subcapsular area. Tubular 
thrombi in necrosed intralobular arteries. Glomeruli engorged but not thrombosed. 
Some of the nuclear fragments may represent old exudate. Interstitial edema. 
A. M. M. Neg. 49415. ( X 200.) 














Fig. 7. — (Case 2.) Tlirombosis of afferent arteriole: Rlomerular capillaries dis- 
tended -nitli partially Inked red cells. Necrosis of nil structures with preservation of 
architecture and absence of exudate. A. M. M. Nec. 49100. ( X 310.) 
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The large collecting tubules of the pyramids are filled with casts, exudate 
or necrotic ddbris, although their epithelium shows little change. Some 
of the epithelium of Henle’s loops is swollen and granular, but generall}’’ it 
is not much altered. The lumina usually contain more or less granular 
and hyalin debris. The vessels are engorged, but the walls show no damage. 
There is some interstitial edema, and extending up from the pelvic mucosa 
are broad streaks of chronic exudate consisting of polymorphic leukocytes, 
lymphocytes, a few plasma cells and eosinophils. Similar exudate is found 
in the pelvic fat. Beneath the pelvic mucosa there is some hemorrhage, 
and the exudate contains a larger proportion of polymorphic leukocytes. 
The large vessels at the liilus do not show any noteworthy change. The 
distention of the interlobar vessels can be seen in Figs. 2 and 3. 

The right ludney presents a similar picture, except that there is more 
exudate in the prenecrotic zone, but fewer hemorrhages and less thrombosis. 

The thrombi do not show the tubular arrangement so strikingly. 

In addition to the bacterial masses in the vessels of the spleen, pancreas 
and liver, the latter contains a few fat droplets in the cells of the central 
zones, and the pancreas is the seat of postmortem change. 

Case 2. — A white armj'' officer, aged 32 years, who likewise gave no 
previous indication of anything wrong, was seized with nausea and vomiting 
on July 22, 1928. He was admitted to the hospital, July 24^ complaining 
of pain over the entire abdomen and extreme tenderness over both Iddneys. 
The following day he complained of inability to void. He was catheterized 
and 10 cc. of “thick” urine containing albumin, and hyalin and granular 
casts were obtained. There was almost complete anuria for the first week, 
and during the following 12 days until his death, August 12, he passed from 
120 to 150 cc. of dark urine per dajL Each specimen contained albumin 
and casts. His temperature for the first 2 days in the hospital was 99.5° 
to 100° F., followng which it was normal or subnormal. The nausea and 
vomiting were persistent, but he had no convulsions nor mental disturb- 
ance. There is no record of the blood pressure nor of blood chemistry 
determinations. 

Pathologic Anatomy. (Autopsy limited to abdomen.) The body was 
well developed; there was no superficial edema. The peritoneal cavity 
contained 1 liter of straw-colored fluid. The kidneys were both enlarged, 
tense and their capsules stripped readily. In this case also were received 
only pieces of the kidneys that had been fixed in formalin. The distribu- 
tion of the necrosis, however, can be seen in Fig. 4. The subcapsular 
zone is broader than that in Case 1, but the necrotic zone is also deeper 
and it involves the columns of Bertini. In this case there are strips of 
nonnecrotic cortex extending from the pjTamids to the capsular surface, 
interrupting the necrotic zone. The large vessels are free. 

A piece of small intestine was the only other tissue received, and it 
shows a moderate hyperemia with some postmortem desquamation of its 
epithelium. Except for minor variations, the kidneys present the same 
picture as do those of Case 1. The necrosis was even more sharply defined 
and more extensive. The necrotic zone looks as though it were unfixed 
tissue that had been in water for a long time. There is less thrombosis 
of the larger vessels, although the plugging of the afferent arteries at the 
glomeruli is as frequent. 

Clinical Summary. SyjMPTOMs. The' important symptoms are 
summarized in Tables 2 and 3. Tliis can be done only approxi- 
mately, and no percentage estimation of the occurrence of the 
various symptoms is possible, because of the mcagerness of data in 
the majority of the case reports. It cannot be assumed that a 
symptom was absent simply because it was not noted. 



7S ash: bilateral cortical necrosis of the kihneys 


One is impressed by the comparatively mild clinical picture, 
especially in those cases not complicated by eclampsia nor by the 
toxemia of pregnancy. In several incidences the symptoms im- 
proved decidedlj" after the uterus had been emptied, in spite of the 
anuria. There was a distinctly lower incidence of convulsions, 
headache and edema than one sees in uremia, and there was much 
less mental disturbance. A number of the patients were perfectly 
clear mentally until a few hours Before death. The picture is much 
the same as that resulting from obstruction of both ureters, or from 
bilateral nephrectomy. 

Anuria, partial or complete, is the only symptom common to all 
the cases. It may appear without any premonitory symptoms of 
kidney damage, or it may follow a normal pregnancy with une-s^ent- 
ful delivery, as illustrated by the cases reported by Bradford and 
Lawrence,-® Hirst®® and Iungano.®‘ It varies in duration and degree 
from 1 day of complete suppression to several weeks of diminished 
flow. In the majority of cases the duration has been 8 days or less. 
Iimgano’s®* patient apparently holds the record with 13 days of 
complete anuria, with DalrympleV® case second with 11 days. 
Tliere have been several instances of partial suppression for longer 
periods, however. One of '\^dnte’s®® patients recovered after 17 
days; Case 4 of Davidson and Turner®-* lived 20 days, during 6 of 
which anuria was complete, and both of my patients survived for 
unusually long periods, 15 and 19 days, respectively. 

Diarrhea was a noteworthy symptom in ser'eral cases, sufficiently 
severe in Bamforth’s®® to -suggest dysentery. Apert and Bach®® 
speak of it particularly in their boy with tuberculosis, and it was a 
terminal symptom in my first case. It may have represented an 
attempt at compensatory elimination of fluids. 

Blood -pressiirc is mentioned in 23 cases, in 14 of which it is well 
Avithin normal limits. The highest is reported by Couvelaire,®® a 
pressure of 280 mm, Hg in a primipara with eclamptic symptoms 
in addition to the anuria. In 3 instances of high pressure there 
Avas a reduction folloAving the emptying of the uterus. In Lloyd’s®® 
case it dropped from 188 to 120; in Carson and RockAA'ood’s,* from 
200 systolic and 130 diastolic to 170 systolic and 110 diastolic; in 
Westman’s®® second case, from 200 systolic and 150 diastolic to 
130 systolic. The high readings AA-ere all recorded in pregnaney 
complicated by eclampsia or placental hemorrhage. Apparently 
the anuria per se did not affect the blood pressure materially. ^ 

A definite nitrogen retention is reported in 12 cases. As might 
be expected, it Avas greatest in the eclamptics. Crook’s-*® case 
showed a total blood nonprotein nitrogen of 3SS that returned to 
normal after kidney decapsulation. Die highest blood creatinin 
AA’as reported by IManley and Kliman,-" 12. .5. As may be seen in 
Table 3, the 5 records of creatinin are all high. Scriver and Oertel- 
call attention to this rapid accumulation in cortical necrosis, and 
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contrast it to the slower rise seen in chronic nephritis and in chronic 
urinary obstruction, as from carcinoma of the prostate. 

Table 3.— Blood Chemical Findings in 10 Cases of Bilateral Cortical 


Necrosis. 

Nonprotcin Urea 

Author. nitrogen, nitrogen, Creatinin, 

mg. mg. mg. 

Kellogg 100 

Hirst 106 7.0 

Manley and Kliman 75 12.5 

Crook 388* 

Westman 71 

Apert and Bach 290 

Dalrymple 300 

Scriver and Oertel . . 6.6 

Scriver and Oertel .. 6.4 

Scriver and Oertel . ■ . . 104* . . 6 0 


* Returning to normal. 

Urine. The 22 cases in which urinalyses were recorded showed 
albumin; the majority of the specimens contained casts and 5 of 
them blood. 

Differential Diagnosis. This depends almost entirely on the 
interpretation of the anuria. The latter may be a feature of several 
other conditions, especially nephritis, hysteria, poisons and general 
dyscrasias, but renal infarction and bilateral ureteral occlusion are 
the two important conditions which must be excluded before mak- 
ing the diagnosis of bilateral cortical necrosis. As has already 
been mentioned, the clinical picture presented by cortical necrosis 
resembles closely that seen in obstructive anuria, particularly in 
the mildness or absence of uremic symptoms. The differentiation, 
of course, depends on a careful urologic examination to determine 
the patency of the urinary tract. 

The differentiation of cortical necrosis from renal infarction may 
not be so easy. Sudden onset, nonradiating renal pain, albumin- 
uria, hematuria and oliguria are common to both. But, while 
renal pain was mentioned in only 11 cases of cortical necrosis, it is 
a constant and prominent symptom in renal infarction of sufficient 
extent to interfere with urinary output. Anuria, on the other 
hand, is not so constant a feature of infarction, nor is it so likely to 
be complete as it is in cortical necrosis. Infarction is usually an 
accident of cardiovascular disease, so that the history of the patient 
and a general physical examination are important. 

■ Jardine and Kennedy'*'^ think that it is impossible to differentiate 
cortical necrosis from chronic nephritis complicating pregnancy. 

Prognosis and Treatment. In its strictly pathologic sense 
bilateral cortical necrosis must be considered invariably fatal. So 
much of the essential tissue is destroyed that the process is equiva- 
lent to a bilateral nephrectomy. There is no evidence that the 
necrosis is ever sufficiently limited to leave enough functioning 
parenchyma to sustain life, as is the case in infarction. 
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If, however, we use the, term in its broader sense, accepting tlie 
vasomotor theory of pathogenesis, we may include cases that 
recover. Tliere arc 7 of these in the 62 cases of this series. They 
did , not have the pathological entitj' of bilateral cortical necrosik 
In I%ite 2 cases, and Crook’s-'® single case, all of which recovered, 
the biopsy specimens did not show the necrotic stage of the con- 
dition, and we must conclude with Ildiite, that the necrosis is the 
terminal stage of the process. 

Tliere seems to be no way, however, of determining clinically in 
what stage of the pathologic process a given case may be, for the 
symptoms were just as severe in the patients who recovered as in 
those who died. We can assume that those who recovered did not 
have e.vtensii^e necrosis, but we cannot say with assurance that any 
treatment they received prevented its development. In several 
instances, however, there was evidence of a favorable influence from 
treatment, and I cannot agree with those who believe that all 
treatment is hopeless. Pal’s-*® experience is particularly significant. 
After decapsulation of the left kidney of a man who had had a 
complete anuria for 4 days the daily urinary output increased do 
1800 cc., but the rigid kidney remained anuric for 2 weeks. Crook’s-*® 
patient, who had been anuric over 4 days, passed 33 ounces of urine 
during the day following the decapsulation of her right kidney, and 
she eventually recovered. Experiences of this sort are of greater 
significance in evaluating the influence of treatment than the fact 
that only 4 recovered of the 13 patients on whom decapsulation or 
nephrotomy was performed ; for the pathologic examination of those 
who died showed that necrosis had already developed at the time 
of the operation. Edebohls,“ who first suggested the operation of 
decapsulation, in 1904, reported the recovery of 3 cases of oliguria 
in eclampsia following his operation, and Franck,*® in 1907, collected 
10 cases of which 6 recovered. It is -noth the hope, therefore, of 
possibly aborting the process in the preuecrotic stage that operation 
is advocated. IITiite®® recommends as a routine procedure the 
splitting of the kidney capsules during a Cesarean section on 
eclamptics with oliguria. 

On the other hand, the 3 additional recoveries in my collection 
reported by ICellogg,®*^ Scriver and OerteP and Oldfield and Hann,-** 
had no Iddney operation, but were treated with glucose and the 
forcing of fluids. Kellogg®" is a particular advocate of this form 
of treatment on the theory that the maintenance of a high blood 
pressure favors reestablishment of the circulation through the 
engorged renal vessels. He particularly condemns decapsulation. 

DalrjTuple,®® assuming that the process results from toxins, 

advocates the plasmapheresis of Irving and Taylor. _ 

Pathologic Anatomy. Tlrcre is a noteworthy uniformity m the 
lesions of the kidneys in tlie authentic cases. Tlic variations are 
minor ones, often depending on differences in interjiretation. Ihc 
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picture resembles roughly that of an anemic infarct, except for the 
peculiar distribution, less extensive hemorrhage and strikingly 
greater engorgement of the vessels in the necrotic areas. Hemor- 
rhages and exudate have been mentioned by several authors, but 
they are not constant. Calcium deposit in the necrotic cells as 
seen in my first case is mentioned by Klotz,'’® Geipel,'*® lungano^^ 
and Scriver and Oertel.- The last two observers also found large 
quantities of fat, not only in the necrotic cells, in which it is common, 
but in the tubular and vascular lumina, a unique feature in this series 
of cases. But the chief variation is in the discussion of the thrombi, 
their composition, point of origin and distribution. While the re- 
ports are practically unanimous in limiting them to the necrotic zone, 
Herzog'*'^ and Schuppel,'’® for example, believe that they begin in 
the glomeruli or aft'erent arteries and extend centrally, while GeipeP® 
and Westman®® believe they originate in the larger cortical vessels 
and extend peripherally. Several of the authors confirm the finding 
in my 2 cases of the frequency of occluding plugs in the afferent 
arteries at their entrance into the glomeruli. Stockenius"*® speaks 
of it particularly. The majority, also, have noted the scarcity of 
thrombi distal to the afferent arteries. The thrombi have been 
described as being composed of blood platelets, fibrin, conglutinated 
red blood cells and combinations of these. While these discussions 
are interesting, one is forced to conclude that the thrombosis is, 
after all, not the cause of the lesion, but that it is a secondary 
feature. In 14 of the 44 authentic cases thrombi were either not. 
mentioned or they were too few and scattered to have been the 
primary cause of such extensive necrosis. 

There is one interesting and important feature of the pathology 
that must be emphasized. The duration of the anuria seems to 
make little difference in the terminal picture. The same degree 
of necrosis and thrombosis is described in those cases which have 
died after a few days of anuria as is seen in those which have lived 
8 or 10 days. Zanzig,*®® for example, describes extensively necrotic 
cortices with all of the cortical vessels filled with thrombi in the 
Iddneys of a girl, aged 14 years, who died after 4 days of anuria 
following camphor injections. 

Furtwangler®^ describes practically complete cortical necrosis that 
must have developed within 60 hours after an automobile accident, 
in which the liver Avas ruptured but in which the kidneys were not 
directly injured. It is true that organization and fibrosis have 
been mentioned in a few instances. Zaaijer®^ describes granulation 
tissue in the kidneys from his patient who died after 10 days of 

* Tills author has been referred to as "Zunzig” by several writers, the last, in 
1927. His Dissertation, unfortunately, is not indexed in the Index Medicus, the 
Cumulative Index or the Catalogue of the Surgeon-General’s Library. It was only 
after considerable search, therefore, that the original was located in the Surgeon- 
General’s Library. 
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almost complete anuria, and Griffith and Herringham’^^* found an 
increase of the interstitial tissue in their case who died after 11 days 
of anuria, but this fibrosis was very likely an evidence of the chronic 
nephritis for which she had been under treatment for some years. 
But it does seem that if the thrombosis and necrosis were responsible 
for the anuria, there would have been more evidence of an attempt 
at organization and repair than has been reported in the 22 cases 
in which the anuria lasted for S days longer 

Etiology. From the clinical data presented, it will be seen that 
of the 44 authentic cases, 34 complicated pregnancy, 2 followed the 
intravenous use of camphor, 3 were of cryptogenic origin and 1 
occurred in each of the following conditions: scarlet fever, diph- 
theria, carcinoma of prostate, pulmonary tuberculosis and trauma. 
Of the 18 cases about which there may be some question, 8 were in 
pregnancy, and 1 each in dysentery, earcin'oma of the prostate, 
rheumatic fever, anemia, lobar pneumonia, polyarteritis nodosa, 
arteriosclerosis, acute peritonitis, tramna and 1 was of cryptogenic 
origin. 

Seven of the 62 patients were children, the youngest a boj^, 
4 years (Pahr^0> and the oldest a girl, aged 16 years (Juhel-Renoy=®). 
The oldest patient of the series rvas Weber’s, a man, aged 69 years, 
with carcinoma of the prostate. Of the 20 which did not occur in 
pregnancy 7 were females and 12 were males. Tire sex of 1 was 
not stated. Tlie only significant featm-e of the distribution in age 
and sex is that the 4 cryptogenic cases were adult males. 

These 4 cases are of particular interest, for they establish the fact 
that cortical necrosis can develop in the absence of obvious disease. 

In only 2 cases was trauma involved, but that it is a more impor- 
tant factor than these 2 selected cases would indicate is evidenced 
by Cerou’s-^ Meriden’s^-* and Neubiirger’s^^ reports of anuria lasting 
from 18 hours to 14 days, only 1 of the patients surviving. 

There are 42 instances of cortical necrosis occurring in pregnancy. 
Twelve of them were primiparas and 27 multiparas of from 2 to 
15 para. In 3 cases the number of pregnancies was not recorded. 
T^venty-one of the patients were over 35 years of age, the oldest 
being 48 years, and 12, were under 30 years, 3 of these being but 
22 years.' There is, therefore, a higher incidence in multiparas 
over 35 years of age. 

In only 7 patients did the cortical necrosis occur at full term, and 
only 4 were delivered of living children. These last cases were 
reported by Jardineand Kennedy'- (twins), Immink,^" Westman” 
and lungano.^' In 7 instances it was stated that the fetus was - 
macerated. 

In only, 11 cases was the pregnancy uneventful before the onset 
of the anuria. Of the others, 20 had had uncomi)licated edema, 

17 evidence of renal damage and 9 had been diagnosed eclampsia. 
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Spontaneous abortions, induced labors, Cesarean sections are fre- 
quenth' mentioned in the reports. Scriver and OerteP attach sig- 
nificance to the fact that there was retroplacental hemorrhage in 
13 cases. 

Tliat the anuria may be a delayed phenomenon is evidenced by 
lungano’s^' case in whom it did not occur until 13 days after a normal 
delivery, by Hirst’s^” with a delay of 4 days and by Jardine and 
Kennedy ’s-*- in whom it developed several days after a therapeutic 
abortion. 

In order to explain the uniform picture seen in the kidneys from 
this series of cases, it must be assumed that there is some factor 
or combination of factors that are common to at least the many 
clinical conditions cited above. It is obvious, also, that either 
this factor is more commonly present in pregnancy than in any other 
clinical condition, or pregnancy affects the kidnej's in some way to 
make them more sensitive to it. It is not surprising, therefore, 
that so much of the discussion in the literature is concerned with 
pregnancy, and that every real and hypothetical condition incident 
to pregnancy has its advocates as an etiologic factor. But while 
increased coagulability of the blood, alterations in blood pressure, 
specific toxins originating in the placenta (the dead fetus or other- 
wise) and affecting the vascular endothelium or the renal epithe- 
lium, ischemia from pressure, emboli originating in placenta, liver 
or from the fatty tissues may be factors determining the relatively 
high incidence of cortical necrosis in pregnancy, they cannot be 
accepted as immediate instigators of the process. At present there 
are not enough data to indicate just what does cause the condition. 

Pathogenesis. With the cause unknown, there must be, also, 
divergence of opinions as to the mechanism producing the lesions. 
The extent and distribution of the necrosis eliminate emboli as 
the first step in the process. Juhel-Renoy-® was the only advocate 
of this theory. Zaaijer®- thought that increased intrarenal pressure 
could compress the less resistant aflerent arteries sufficiently to 
cause necrosis of the large portion of the cortex which they supplied. 
Pab^and AVliite^^ advance a somervliat similar hypothesis. Weber, 
Hirst,^° Manle.y and Kilman,'’^ Bamforth^^ and Kennedy^ look upon 
the epithelial damage as primary and the thrombosis secondary. 
Croolb'' suggests that interference with metabolism and with water 
elimination, probably through disturbed pituitary influence, may 
affect the kidneys sufficiently to cause the necrosis. 

The other authors can be divided roughly into two schools. 
Bradford and Lawrence,-® Lloyd Griffith and Herringham 
Klotz,'’® Torrens,'’’’® Ilolleston,®^ Herzog,’’ Schiippel,'’® Geipel,'*® Glynn 
and Briggs, Stockenius,’’® Canson and Rockwood,’ Wcstman,^® 
Daiddson and Turner®’ and Dalrynijile,'®® all regard the process as 
priiharily a thrombosis, attributing it variously to toxic damage 
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of the vascular endothelium, qualitative blood changes that increase 
the coagulability, altered intrarenal blood pressure or a combination 
of these factors. 

Jardine and Teacher, Zanzig,®* Furtwangler,«i Immink,55 Pahr,-i 
V. Marenholtz®® and ICellogg-^. belong to the other school which 
holds that the first step is a spasm of cortical vessels. It is interest- 
ing to note that Cerou,^^ Avriting in 1877, and Meriden, in 1881, 
explain the anuria folloiving trauma and burns as the result of reflex 
vasoconstriction, basing this opinion on Claude Bernard’s and 
Bulpin’s investigations of the reflex nerve influence on the A'^ascular 
supply of the, kidnej’^s and on urinary secretion. ^ Neubiirger"^ 
explains the gross infarcts which he found after trauma as due to 
the spastic closure of branches of the renal arteries, the result of 
strong mechanical irritation, and Zangemeister^^ ascribes the lesions 
of eclampsia to focal angiospasm. In ScriA'^er and Oertel’s- recent 
article Oertel discusses couAuncingly the vasomotor origin of the 
phenomenon. Basing his interpretation of the lesion largely on 
the studies of Ricker®^ on the response of vascular elements to 
A^arious degrees of irritation, he considers it after all “the results 
of irritations of arterial terminal segments of different intensities.” 
In the terminology of Bicker, the zone of dilated arterioles and 
capillaries and of exudate represents “peristasis,” the zone of A’’aso- 
paresis and hemorrhage represents “prestasis” and the necrotic 
zone with complete cessation of blood floAv is the final stage of A'essel 
collapse “stasis.” Oertel tends to emphasize the Aiasostasis, and 
it certainly is a striking feature of the picture, but he acknowledges 
the possibility that the primary reaction to the “irritant” may be 
A^asoconstriction. 

The experiments of Cohnheim, Lubarsch, Bitten and others haA’'e 
shoAvn that an ischemia of about 2 hours’ duration is sufficient to 
produce necrobiosis in the kidney, and that this time is materially 
shortened if the ischemia is complicated by a to.xemia. Perhaps this 
toxemia is furnished by pregnancy or the other clinical conditions, 
including the shock of trauma. Tliese conditions may contribute 
also to tlie formation of the thrombi. The eAudence indicates that 
the thrombosis is secondary, not to. the necrosis, as some AAmuld 
claim, but to the stasis. The thrombi begin in the afferent arteries 
and extend in a proximal direction to the limit of the necrosis, so 
that they rarely go beyond the interlobar arteries. They are i^are 
in the glomeruli, eft'erent arteries and A^eins. The blood in these 
vessels is “stale” and so may haA'e lost some of its coagulability. 
The exudate does not indicate a primary inflammatory reaction as 
much as it does the reaction to necrotic tissue. 

Summary and Conclusions. 1. SixTy-tAVo cases of bilateral cortical 
necrosis of the kidneys selected from the literature and 2 added 
from personal experience have been analyzed. 
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2. The condition occurs most commonly in pregnancy, but is 
seen also in a variety of infectious diseases; it may follow trauma 
and. it may develop cryptogenically. The pathology and patho- 
genesis are the same under any of these conditions. 

3. Bilateral cortical necrosis is a pathologic term applicable only 
to the terminal stage of certain cases of nonobstructive anuria. 
It is recommended that “angioneurotic anuria,” therefore, be 
adopted as a clinical term to include all nonobstructive anurias. 

4. Treatment is of no avail in the pathologic condition “ bilateral 
cortical necrosis,” but there is evidence that decapsulation of the 
Iddneys or nephrotomy will favorably influence an otherwise 
refractory angioneurotic anuria. 

5. The immediate cause or causes of bilateral cortical necrosis 
are not known, but in my opinion it is most probable that the 
anuria is the result of vasomotor disturbance, probably a vaso- 
constriction that is followed by vasoparalysis and stasis, and 
that the striking picture of necrosis and thrombosis found post- 
mortem is relatively terminal. Depending on conditions which are 
not understood, these terminal lesions may develop after a few 
hours of anuria, may be deferred for days or may not develop at 
all. In the last circumstance the patient may recover. 


Note. — I wish to express my gratitude to Prof. Howard T. Karsner and his assist- 
ants at the Pathologic Institute of Western Reserve University, Cleveland, for 
assistance in identifying the lesions in Case 1, to Dr. Neuman and Mr. Toepper, 
Assistant Librarians at the Surgeon-General’s Library, for their generous aid in 
tracing ambiguous references, and to Major Paul E. McNabb, Curator of the Army 
Medical Museum, for seeing the manuscript through the press during my absence 
on foreign service. 
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(From the Cardiac Clinic of the University of Illinois, College of Medicine.) 


That the Q wave in Lead III may become large in coronary 
occlusion was noticed by Pardee^ and later by Parkinson and 
Bedford^ and Levine.® Pardee'* lately offered criteria for defining 
the large Q wave in Lead III and called attention to the fact that 
the majority of such records are obtained from patients with the 
anginal syndrome. Willius,® in reviewing his records, finds that 
this abnormality in the electrocardiogram is by no means limited 
to the anginal syndrome, -but seems to occur in diseases exerting 
their influence chiefly on the left ventricle. Fenichel and Kugel® 
recently studied the correlation of such electrocardiograms with 
pathologic findings and concluded that the large Q~Z is the most 
frequent electrocardiographic finding of coronary artery disease 
during the chronic stage, and that the large Q-3 in myocardial 
infarction and fibrosis is probably due to the involvement of the 
posterior portion of the septum. These obserA'ations stimulated 
us to investigate the electrocardiographic tracings in our files. 

Material. The files in the electrocardiograpliic laboratory contain 
tracings not only of patients from the Cardiac Clinic, but of patients from 
other clinics as well. A number of these patients have no organic heart 
disease, hence our records represent not only a variety of cardiac patients, 
but also a fair number of normals. 

vSevent 3 ''-five of the 2000 electrocardiograms carefullj^ studied were 
found to conform with the qualifications set forth bj’^ Pardee,* nameb’’: 
(1) In Lead III a doivnward initial deflection (Q), succeeded bj'^ a definite 
upward deflection {R), with no (8) following. (2) An excursion of the 
Q wave in Lead III of more than 25 per cent of the greatest excursion of 
the Q-R-S complex in anj’^ lead (Fig.l). (3) Elimination of electrocardio- 
grams with right axis deviation as Q-3 is a normal finding in such records. 
(4) Exclusion of records vdth notching deformity of the Q-R-S complex in 
anj' lead, the so-called W and M complexes. 

Clinical Correlation. The correlation of the electrocardiograms 
under discussion with the clinical diagnosis is given in Table 1. 
The greatest incidence of the characteristic electrocardiograms oc- 
curred in cases of hypertension, that is, of the 75 electrocardiograms 
with the large Q-3, 25^(33.3 ])er cent) were obtained in cases of 
this tyjie. The anginal syndrome occurred onl.v in 12 cases (10 
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per cent), luetic aortitis in 9 cases (12 per cent) and arteriosclerosis 
in 8 cases (10.5 per cent). 

Table 1.— Correlation of Large Q Waves in Lead III With Clinical 
Condition in 75 Cases. 


Clinical diagnosis. 

Cases. 

Per cent. 

Diseases affecting chiefly the left ventricle: 



Hjiiertensive heart disease 

25 

33.33 

Anginal syndrome 

12 

16.00 

Luetic aortitis 

9 

12.00 

Arteriosclerosis 

8 

10.50 

Total 

54 

72.00 

Miscellaneous: 

Rheumatic heart disease 

12 

16.00 

Postth 3 Toidectomy 

1 

1.30 

Cretinism - . 

1 

1.30 

Auricular fibrillation (cause imknown) .... 

1 

1.30 

Emphvsema 

1 

1.30 

Pregnancy (record after delivery did not show large 



Q-3) 

1 

1.30 

Effort ssmdrome 

1 

. 1.30 

Congenital heart 

1 

1.30 

Apparently normal hearts 

2 

2.20 

Total 

21 

. 28.00 


Analysis of Results. Our results differ from those of Pardee,^ and 
those of Willius® in some respects, but agree fairly well with those 
of the latter in the incidence of hj^iertensive heart disease (40 per 
cent). There is a discrepancy between the incidence of the anginal 
syndrome in our series (16 per cent) and that of Pardee (62 per 
cent) and that of Willius (25 per cent). However, the disagree- 
ment may be more apparent than real for the following reasons: 

Angina pectoris is a symptom which varies with the “pain 
threshokr’ of the individual. This can very well account for the 
difference in the incidence of the anginal syndrome in groups of 
cases coming from different le\’-els of society. There is certainly 
a great difference between the clientele of office practice and the 
type that is seen in a dispensary, where the incidence of luetic 
aortitis is high and the perception of pain is low. 

Again, the difference in the interpretation of the anginal syndrome 
may be a factor; for the diagnosis of luetic aortitis very often tabes 
in the symptom of precordial pain. Similarly, many a hyperten- 
sive case could be classified under the title of angina. But it is 
generally agreed that narrowing of the coronary, or of a branch, is 
the most frequent cause of the angina of effort; the pathologic 
changes underlying this syndrome are, however, admittedly various. 

Tlierefore, we feel that the agreement between the total number 
or total percentage of ca.ses having conditions that may give rise 
to coronary narrowing in each of the series of cases reported is just 
as important and as instructive as the ^agreement between the 
incidence of the anginal syndrome would be. Hence, if we add our 




Fig. 1. — Large Q waves in Lead III of various types. 




I 




abnormalities 1 year after delivery. 
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hj'pei'tensives, anginal syndrome cases, luetic aortitis and arterio- 
sclerosis we get the sum of 54 cases out of 75 (72 percent) that 
exliibit the large Q~3 (Table 1), as compared to Pardee’s'* total of 
81 per cent, and Willius’® total of 89.8 per cent. Although these 
figures do not exactly agree, yet they are close enough to signify 
that this large Q-3 is evidently closely associated with pathologic 
changes that may involve the coronary arteries, or produce mjm- 
cardial fibrosis. 

The incidence of rheumatic hearts in our series with the large 
Q-3 , 12 cases out of 75 (16 per cent) (Table 1), is entirely at variance 
with that of the other two series. Willius® reports an incidence of 
3 per cent and Pardee* an incidence of 4 per cent. We wish to 
repeat that we excluded all cases of right axis deviation from this 
series. Pardee^ cites the work of Dr. Daniel Porte, who in a series 
of 23 cases of rheumatic heart disease with pericarditis found 
6 cases (26 per cent) with the large Q-3. Pardee comments that 
there is something about the rheumatic invasion of the heart that 
gives rise to this abnormality in the electrocardiogram. 

In this group of rheumatic hearts we have only 1 case of aortic 
stenosis, a patient, aged 59 years, and 1 case of mitral and aortic 
disease, in a child, aged 11 years. The rest showed involvement 
of the mitral valve alone. One was 3 years, 1 was 4 years, 2 were 
10 years, 2 were 13 years, 1 was 46 years, 1 was 7 years of age, 
and the age of 2 was not recorded. The youngest children were in 
the active stage, having fever and tachycardia. 

In analyzing the remaining 9 cases of the series with the large 
(3-3 wave we find varied conditions (Table 1), not unlike the mis- 
cellaneous group in the series of cases of Pardee"* and the cases 
reported by Willius.® It is of interest to note, as in Pardee’s series, 
we have a case of pregnancy with the large (^-3 wave that dis- 
appeared following the delivery. The auricular extrasystoles present 
during pregnancy also disappeared from the tracing following the 
delivery (Fig. 2). Pardee"* believes that the high position of the 
diaphragm favors the appearance of the large Q-3, while a low 
position is' unfavorable. 

Another interesting fact is the scarcity of normal hearts in this 
series of abnormal electrocardiograms. As mentioned previously, 
oiu’ files contained a number of tracings of normal hearts, and the 
incidence of apparently normal hearts in these 75 cases ivith large 
Q-3 wave is only 2 (2.6 per cent). One record is that of a student 
who has a high dlajihragm and whose heart is of the hypersthenic 
type. In discussing the occasional occurrence of a large Q-3 in 
electrocardiograms of apparently normal hearts, Pardee* sug- 
gested the possibility of an unusual distribution of the branches of 
the auriculoventricular bundle, as well as of a high diaphragm as 
contributory factors. The normals in Willius’ series comprise 1 per 
cent while there were none in Pax’dee’s series. The latter,* in 
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reviewing the electrocardiograms of normal soldiers of the records 
of Dr. A. Cohn at the Rockefeller Institute, the electrocardiograms 
of normal hearts of patients of A. M. Masters of the Cornell Medical 
School, and the normal electrocardiograms of Lewis’ series, found 
only 2 records with the large Q-3 waves in 277 tracings of normal 
hearts. 

■ Associated Electrocardiographic Findings in Our Series of 75 Cases. 
Left axis deviation w'as present in 43 out of 75 cases having large 
QS (57 .3 per cent). The greatest incidence occurred about equally 
in the hypertensive group (76 per cent); in the anginal syndrome 
(75 per cent) and in the arteriosclerotic (75 per cent), while in the 
group with luetic aortitis there were onl}’- 44 per cent. In the 
rheumatic group (aortic and mitral) only 1 case in 16 (8.3 per cent) 
was seen with left axis deviation. 

The direction of the T wave u^as normal in the majority of cases 
in this series (70 per cent). That is, they were upward in all leads 
or upward in Leads I and II and downward in Lead III. This 
compares well with Willius’® figures of normal T waves (71.4 per 
cent), Avhile Pardee’s^ figures are somewhat lower (63 per cent). 
The incidence of significant T wave negativity in the i^arious con- 
ditions is interesting as seen from the following figures: The 
arteriosclerotic showed significant T wave negativity in 50 per cent 
of their number; the luetic aortitis showed this feature in 44' per 
cent, the anginal group 41.6 per cent and the hypertensive 32 per 
cent; the rheumatic group showed none. 

The occurrence of T wave negativity according to leads in our 
series varies greatly from that of Pardee.'* He states that the 
frequency of Tn and Tz inversion in his series to be 25 per cent as 
compared with and To inversion of 11.5 per cent. In our series 
the ratio is reversed. T wave negativity in Leads II and III 
occurred only in 5.2 per cent while 21 per cent of our series displayed 
T wave negativity either in Lead I or in Leads I and II (Table 2). 
Our figures compare well with Willus’ group, 19.6 per cent of cases 
displaying negative Ti or Ti and To, and only 9 per cent displaying 
negati\’e 7’o and Ts. This ratio is in accord with the conception 
that there was strain predominantly on the left ventricle and 
conforms to the view of Barnes and Whitten’ regarding T waA^ 
negativity. 

Pardee comes to the same conclusion, although To and Tj nega- 
tivity predominates in his group. The latter finding together with 
the clockwise rotation of the vectors of the Q-R-S group in these 
tracings he considers as features depending on right ventricular 
activity. Hence, he concludes that the large Q-3 indicates disease 
of the left ventricle, so that the right ventricle predominates during 
the spread of the contraction in .sjiite of the left axis deviation or 

normal axis direction of the Q-R-S. 

In this group of 75 casas the only significant olectrocardiographu' 
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finding in 53 cases (70.7 per cent) was the large Q-?). Hence, it 
seems that the large Q-3 is a significant electrocardiographic feature, 
and when present without any other abnormality may be looked 
on as being an additional diagnostic sign. It appears to occur most 
often in diseases exerting their influence predominant!}'' on the left 
ventricle, whether the anginal syndrome is present or not. The 
incidence of the rheumatic group in our series is the greatest so far 
reported. Either there is an actual damage to the left ventricular 
muscle as suggested by Pardee, or it may be due to the effect of a 
considerable septal displacement because of the hypertrophy, espe- 
cially in advanced rheumatic hearts, as suggested by Fenichel and 
Kugel.® 

Table 2. — Associated Significant T Wave Negativity. 

Cases. Per cent. 

Lead. I 7^ 9.3 

■ Leads I and II ... 9 12.0 

Leads II and III 4 5.3 

Leads I, II and III .2 2.6 

Total ■ 22 29.2 

Summary. 1. Seventy-five cases with a large f^-3 wave are 
presented. 

2. The majority of these records (54 cases, or 72 per cent) oc- 
curred in patients in whom there is apt to be involvement of the 
coronaries or their mouths, fibrosis of the myocardium, or cardiac 
hypertrophy with functional strain on the left ventricle. 

3. Clinically these patients had one of the following conditions: 
Hypertensive heart disease (33 per cent), frank anginal simdrome 
(16 per cent), 'luetic aortitis (12 per cent) and arteriosclerosis 
(10.5 per cent). All these diseases are known to exert their influ- 
ence chiefly on the left ventricle. 

4. The rheumatic heart group made up 16 per cent of the series— 
the highest incidence so far reported. More investigation is neces- 
sary for the corroboration and interpretation of this finding. The 
remaining 9 patients (12 per cent) had miscellaneous conditions, 
some of whorn had diseases that exert their influence on the left 
ventricle. 

5. Left axis deviation was encountered in 43 cases (57 per cent). 

6. T wave negativity was seen- only in 29 per cent of the cases, 
the negativity in Ti and 1% predominating (21 per cent). 

7. One transient Q-3 wave was observed in a pregnant woman. 
In the tracing 1 year after delivery it was absent. 

8. Of the entire group, only 2 apparently normal hearts dis- 
played this abnormal Q-S wave (2.7 per cent). 

Conclusion. The result of our study of the large f?-3 wave in 
our series compares favorably with that of the other series of cases 
reported, both in regard to the type of condition in which this abnor- 
mality is found and to the scarcity of this finding in normal hearts. 
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This abnormality in the electrocardiogram may be considered 
an additional diagnostic sign. It is rarely found in normal hearts 
and is usually associated Vith diseases that exert their influence 
chiefly on the left ventricle. 

Note. "U'e wdsli to thank Miss Dorothy Sherman, the electrocardiographist at 
the Research Hospital, for her technical assistance in the preparation of this paper. 
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GAUCHER’S DISEASE; EBPOET OF 2 CASES, WITH A 
REMISSION IN 1 FOLLOWING ADMINISTRATION 
OF LIVER EXTRACT. 

. By Eugene B. Potter, M.D., 

\ ^ AND 

Colin C. McRae, M.D., 

ANN ARBOn, MICH. 

(From the Department of Surgery, University of Michigan.) 

Gaucher’s disease, fh-st described by that author,® in 1SS2, as 
“primary, idiopathic liypertropliy of the spleen,” is a reiatiiTly rare 
constitutional disturbance. We report below 2 cases seen in the 
University Hospital, 1 successfully treated by .splenectomy and 1 
with a remission now lasting over a year, following our administra- 
tion of liver extract. We have been unable to find in the literature 
any instance of a similar remission either in the symptoms or by 
diminution in the size of, the spleen, the only palliative raeasme 
mentioned being splenectomy which is not regarded as influencing 
the eventual course of the disease. 

Incidence. The literature pertaining to Gaucher’s disease includes 
several summaries''® of all authentic cases reported. The other 
cases’''*'''’-’''''’® which do not appear in these tabulations, together 
with the 2 cases seen by us, brings the total number to oi'cr 100 
reported instances of the disease. 




Fig. 1. — Case 1. Section of spleen, showing large Gaucher cells in reticulum of 

spleen. 



Fig. 2. — Case 2. Section of bone marrow with replacement of normal constituents 
by large closely packed cells characteristic of Gaucher’s disease. 






Fig. 3. — Case 2. Roentgen rays of right femur which show the diffuse expan- 
sion of the lower end of the femur. Note the mottled oval-shaped areas of decreased 
densitj- with marked thinning of the cortex and absence of periosteal reaction. 



Fig. 4. — Case 2. Material from splenic puncture (dry film Wright's stain). 
Several Gaucher cells are seen in the preparation illustrating their comparative size 
and the character of the cytoplasm. 
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Pathology and Clinical Findings. The most recent complete 
information regarding Gaucher’s disease has been written by 
Ro^yland/« who has made an exhaustive study of the diseases of 
lipoid metabolism, and who has seen perhaps more cases of Gaucher’s 
disease than anyone in this countrj’^ toda 3 ^* 

Gaucher's disease is regarded as a disturbance of the lipoid 
metabolism with the production and accumulation of a complex 
lipoid known as kerasin, the biochemical nature of which was 
established by Epstein.'^ This work has been confirmed by Cushing 
and Stout,® Bloom and Kern® and Beumer.® 

The clinical picture of the disease is often quite clear and the 
diagnosis readily made. The course of the malady is chronic, with 
an insidious* com’se in early life and often extending over a long 
period of years. Death from the disease itself is uncommon, usually 
being due to anemia and intercurrent infections. 

Bone Changes. Gross skeletal changes in Gaucher’s disease, 
pointed out by Pick,^’’ in 1922, have excited interest following the 
radiographic observations of Klercker*'* and Junghagen,^® in 1926. 
In some instances the bone lesions have been a predominate mani- 
festation of the disease which has led to the diagnosis, since the 
radiographic studies are characteristic. The changes usually seen 
are: (1) Thickening of the shafts of long bones; (2) localized 
swellings over bones; (3) pathologic fracture. The patient may 
complain of pain and tenderness over the involved bone, or of 
difficulty on joint motion. Pain, .swelling, redness and exquisite 
tenderness to palpation may occur over a bone to a degree that the 
condition simulates osteom 3 ’elitis and operation may even be done 
for that diagnosis. This occurred in 1 of the cases seen by us 
(Case 2) and has also been reported by Moschcowitz^® and by 
Welt.i® 

Case Reports. Case 1. — L. M. (No. 162212), female, aged 12 years, 
colored, was admitted to the University Hospital, February 10, 1927, with 
an abdominal tumor which had been present 2 years mth a gradu- 
ally increasing size. Increasing pallor had been noted for 1 year, and 
frequent epistaxes for 2 years. The past history was unimportant. There 
was no history of a similar illness in the family. 

Physical examination showed an underdeveloped and undernourished 
negress. There was nothing unusual about the skin or eyes. The spleen 
was greatly enlarged, extending 2 inches to the right of, and 2 inches below 
the umbilicus. The liver extended 3 fingerbreadths below the rib margin. 
The periphei’al lymph glands were not enlarged. 

Blood studies: The hemoglobin was 60 per cent (Sahli) ; red blood cells, 
3,320,000; white blood cells, 5900; differential count Avas normal. The 
platelets were 150,000. The blood chemistry AA^as entirely normal, includ- 
ing the blood sugar, nonprotein nitrogen, blood chlorid, blood cholesterol, 
serum protein, albumin and globulin and the erythrocyte fragility test. 

Biopsy of the Ijmiph glands and of rib bone marrow Avere normal. A pre- 
operative diagnosis of Gaucher’s disease was made, and on June 13, 1927, 

* Seo also the 1932 Dunham Lectures by Prof. Ludwig Pick, shortly to appear 
in this Journal. (Editors.) 
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the spleen was removed. At operation the spleen was greatb' enlarged and 
had man}' adhesions, but on gross e.xamination was not unusual. 

Histological examination (Dr. C. V. Weller): ’ “The spleen is character- 
ized b 3 ^ an e.xtraordinarj' hyperplasia and lnT)ertrophy of the reticulo- 
endothelial cells lining the greatly dilated blood sinuses. The liunph 
follicles are preserved and there is no evidence of a leukemia or other 
bunphoblastomatous condition. Frozen sections show the large cells lining 
the sinuses to be free from comple.x stainable lipoids. The spleen, therefore, 
falls into the more restricted t 3 'pe of Gaucher’s disease in contrast to the 
t 3 Te ndth stainable lipoids which is now called Niemann’s disease” (Fig. 1). 
Stains for iron were not done. 

The patient improved rapidly following this operation and was discharged 
in 6 weeks vdth the hemoglobin 72 per cent and red cell count 4,800,000. 

Case 2.— A. U. (No. 262321), male, aged 17 3’ears, Austrian (parents), 
was admitted to the TJniversit 3 ' Hospital, April 7, 1931, complaining of 
severe pain. of 3 dai’s’ duration in the lower third of the right thigh. For 
11 3 "ears he had had recurrent attacks of pain in the long bones of the lower 
extremities and 7 operations had been done upon the bones of the legs. 
Healing had occurred in from 3 weeks’ to 1 3 'ear’s time. 

Past history: Frequent severe epistaxes had occurred at intervals for 
several 3 'ears. 

Family history: Seven brothers living and well, with no affection similar 
to that of the patient, and 2 brothers dead, cause unknonm. No familial 
diseases known. 

Physical examination showed a bo 3 ’^ of the stated age with a normal 
ph 3 ’’sical and mental development. Skin was sallow, with a brownish pig- 
mentation over the cheeks and temples. The mucous membranes were 
pale and colorless. Eyes showed wedge-shaped translucent plaques 'of 
3 'ellow fat on the nasal sides of the conjunctiva?, the bases of the wedges 
being toward the irides. Liver was felt 3 fingerbreadths below the right 
costal margin. Spleen was felt 2 fingerbreadths below the left costal 
margin in the anterior axiljar 3 ' line and extended to the right past the left 
midclaricular line. The edge was smooth and the notch could be felt. 
Extremities: Healed incisions were present on the right thigh and over 
the right and left legs. The lower third of the right femur was thickened 
and exquisite tenderness was elicited on pressure. Lymph glands of the 
peripheral group were normal. The temperature was 101° F.; hemoglobin, 
50 per cent (Sahli); red blood cells, 3,900,000; wliite blood cells, 8000. 
Urine and blood Kahn were negative. 

Roentgen ray films (Fig. 3) showed a S 3 mnnetrical enlargement of the 
lower half of the right femur with a thin cortex and a large oval area of 
decreased densit 3 " just above the cond 3 ’les. A small irregular area of 
increased dcnsitx'in the middle of the shaft suggested sequestration, and a 
diagnosis of chronic osteom 3 'elitis was made. 

Clinical course: The right femur was exjdored through a lateral incision 
tlic clay of admission. There was edema over the i)eriosteum and tlirough 
a window in tlie cortex, tlie medulla was found filled with a chocolate- 
colored gelatinous material which gave no bacterial growth on culture. A 
small sequestrum was removed. Microscopic examination of the tissue 
removed showeel no inflammatory reaction, the bone marrow being replaced 
by large xanthomatous foam cells resembling those of Gaucher's disease 

(irig. 2). 

Ccimplete studies were then made on the blood and showed nonnal 
blood nonprotein nitrogen, calcium, phosphonis, cholesterol and bilirubin. 
The bleeding and clotting time, crythroc 3 'te fragility and glucose tolerance 


tests were normal. . i i 

Roentgen ray films of all the long bones were then made and shovee 
involvenient of the left femur and both tibnc by a lesion similar to that 


seen in the right femur. 
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The patient was repeatedly transfused, with no improvement. In 
April, 1931, on the advice of Dr. R. Isaacs, the patient was given liver 
extract (Lilly), 4 vials daily. Many red blood cells were oval and in 
measuring them (stained) 12 per cent were smaller than 7.5 micra and 
23 per cent larger. The tendency to large oval forms suggested the possi- 
bilitj'’ that liver extract would have a somewhat similar action on the 
bone marrow to that in pernicious anemia, where oval macrocytes are 
characteristic. 

Except for short periods, he has continued to take 3 to 4 vials daily up to 
the present time, a period of 11 months. There has been during tliis period 
a progressive improvement and at present the patient looks and feels better 
than he has for many ji’ears. The pigmentation over the face has disap- 
peared and the plaques on the eyes are much less noticeable. Epistaxes 
are very infrequent. There has been a decrease in the size, of the spleen 
and to a lesser degree of the liver. The blood (March 3, 1932) shows the 
hemoglobin, 66 per cent (Sahli); red blood cells, 4,500,000; white blood 
cells, 7800. The differential smear and platelets are normal. 

Histologic examination (Dr. C. V. Weller) of material obtained by splenic 
puncture (Fig. 4): “Scattered through the large amount of blood there 
are huge mononucleate and binucleate endothelial cells with a finely vacuo- 
lated cytoplasmic reticulum. Since the contents of these vacuoles do not 
give positive results with the ordinary fat dyes this corresponds to Gaucher’s 
disease.” Stains for iron were not done. 



Fig. 5. — Case 2. Cells from splenic puncture material (dry film Wright’s stain). 
The fibrillar character of the cytoplasm is shown. A red blood cell and a small 
lymphocyte are shown to indicate the relative size. (Drawn by Dr. R. Isaacs.) 


Comment. Case 1 who had splenectomy has never returned to the 
clinic and we have been unable to trace her since making this study. 

In Case 2 operation was done before the correct diagnosis had 
been made, but microscopic examination of the tissue removed at 
operation and later by splenic puncture proved the diagnosis. The 
anemia which was present was of major importance, since, as is the 
rule in Gaucher’s disease, transfusions were of no help, the blood 
picture, in fact, being lower following 2 transfusions than it was 
previously. 

The use of liver extract was suggested on a purely empirical 
basis. It was felt that since this substance was of proven value 
in the treatment of primary anemias, as well as in some other 
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varieties, it might prove helpful in Gaucher’s disease for which, 
to our present knowledge, there is no cure. Splenectomy, which 
has a favorable influence upon the hemorrhagic diathesis in about 
50 per cent of cases, has no effect upon the disease itself, and carries 
an operative mortality of 25 per cent. 

Although we earnestly wish to disclaim the idea of a cure for 
Gaucher’s disease by the use of liver extract, it seems probable that 
the remission of both subjective and objective findings during the 
administration of liver extract is more than coincidence. This 
appears especially tenable since all published reports of the disease 
characterize it as progressive and not subject to remissions. 

Reduction in size of the spleen has not been previouslj’^ reported 
in connection with Gaucher’s disease, and even though careful 
measurements, checked by several examiners, had failed to show 
actual diminution in its size, a Gaucher spleen remaining the same 
size for a year would be unusual. 

In regard to the manner in which liver extract may have acted 
in this case, we are unprepared to venture any theory, but offer 
the suggestion that the procedure may be of some value in the future 
treatment of tliis disease. 

Summary. 1. Two proven cases of Gaucher’s disease are added 
to the reported cases which now total over 100. 

2. The first case was improved immediately following splenec- 
tomy, but no recent checkup has been possible. 

3. Tlie second case had bone lesions mistaken for osteomyelitis 
and operation was done for this diagnosis. 

4 This case was then given liver extract (Lilly) over an 1 1-month 
period with the occurrence of a remission characterized by sympto- 
matic improvement, diminution in the size of the spleen and liver 
and improvement in the blood jjicture. 

5. Although lacking any knowledge of the iitodus oycmndi, liver 
extract is suggested in the treatment of Gaucher’s disease. 
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Studies of undulant fever in the United States have been in 
progress for only the last 5 years, but in this short interval much 
has been learned concerning the disease in man and the source of 
the infection. The evidence thus far accumulated indicates that 
domestic animals, principally cattle and swine, are the chief hosts 
of Brucella abortus, and transmit the infection to the human family 
through dairy products and by contact. The- methods leading to 
the control and ultimate eradication of infectious abortion in 
animals and the prevention of undulant fever are, comparatively 
speaking, simple, but from a practical standpoint are difficult. 
The chief difficulties, we believe, are a lack of information on the 
part of the animal owner, and the great economic factor involved. 

The incidence of Brucella abortus infection in cattle in the United 
States has been found to be from ] 5 to 20 per cent, while in swine 
we^ observed 1.5 to 2 per cent of about 4000 samples of blood to 
show abortus antibodies. In this country no data are available 
on animals such as sheep, goats, birds, etc., but basing our judgment 
on published reports, we consider that the disease in these species 
is relatively uncommon and that, in general, the danger to man is 
negligible. An exception to this statement, however, is the Brucella 
melitensis infection in goats of the southwestern states. We wish 
to emphasize that any species of animal infected with the genus 
brucella is a potential danger to man. 

Many of those engaged in the animal industry are not aware of 
the extent of Brucella abortus infection in animals, and do not 
appreciate that many seemingly normal animals are carriers of the 
organism and will spread the disease to susceptible animals. If an 
animal aborts it seldom shows other clinical signs of disease unless 
secondary infection takes place. The great natural resistance of 
swine and cattle, and also the frequently acquired immunity to 

This work was made possible by a research grant from the Metropolitan Life 
Insurance Company. Part of this work was done in the Department of Pathology, 
Albany Medical College, Albany, N. Y. 
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the causative agent, have resulted in underestimating the economic 
losses to the live stock industry and the hazard to the human family. 

In 1924, when the attention of bacteriologists in this country was 
attracted by Keefer’s- report that Brucella abortus had been isolated 
from the blood of a patient who had suffered from a contin- 
uous fever of several weeks’ duration, we had access only to the 
information on Malta fever, made available by the English 
Mediterranean Fever Commission. At present we have many data 
on the incidence and course of the disease in man and animals, 
modes of infection, dissemination of the virus and some information 
concerning the pathology of the disease. ‘Although we can be 
certain that Brucella abortus is the infective agent, we need more 
data on methods for identifying those strains pathogenic for man. 
The treatment of the disease is still far from being satisfactory. 
During the last four years many laboratories have begun studies on 
some phase of Brucella abortus infection,, and nearly all of the 
larger laboratories engaged in routine work are prepared to make 
examinations for evidence of disease due to this organism. There 
are now more than 100 cases of undulant fever diagnosed each 
month in the United States. 

Tlie prevention of any disease demands a knowledge of the 
source of the virus, how the virus gains entrance to the body, and 
how an individual may be immunized to that virus if the tissues are 
invaded. We have considerable information concerning the first 
two factors in undulant fever, but only a few data on immunity 
to this infection. 

Man may become infected either by consuming dairy products 
containing Brucella abortus or by wound infection. In this report 
it seems unnecessary to submit all the data that have been published 
concerning sources of infection. After the organism has gained 
entrance to the digestive tract, it invades the normal or diseased 
mucous membrane, thereby passing into the blood stream directly 
or indirectly by way of the lymphatic sy stem. The lymphatic and 
blood stream may become invaded more directly by infection from 
the tonsils. Experimental worf on feeding calves Brucella abortus 
in milk showed that the lymph nodes draining the mouth and the 
pharynx became invaded first and harbored the organism longer 
after the infective milk had been withheld than any other tissues 
in the body. Several inve.stigators have isolated Brucella abortus 
from human tonsils after surgical removal. In our own scries we 
observcfl the organism in S of 56 pains.-^ 

Although we know of no instance in which Brucella abortus has 
been isolated tlirectly from a wound in man. it is evident that 
undulant fever may result from the infection gaining acce.ss to the 
tissues through a wound. It seems unlikely that the invasiveness 
of Brucella abortus is great enough to permit it to penetrate the 
imbrokeu human .skin, although there is evidence to show that this 
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is possible in guinea pigs. Ilardy, Hudson and Jordan^ reported 
infection of guinea pigs when cultures of Brucella abortus were 
placed on the unabraded skin. They observed that, in general, 
porcine strains were more invasive for the skin of the guinea pig, 
while bovine strains caused a higher percentage of infections when 
introduced into the digestive tract. 

Tablb 1. — Results of Feeding Cuia'ubes op Brucella Abortus to Guinea 

Pigs.* 


Bovine. 

Porcine. 

Guinea 

pig 

No. 

Suspension. 

1 

Lesions. 

Culture. 

Blood 

serum. 

1 

Guinea 

pig 

No. 

Suspension. 

Lesions. 

Culture. 

Blood 

serum. 

802 

12,000,000,000 

+ 

1 

+ 

781 

12,000,000,000 

1 

+ 

+ 

+ 

801 

3,000,000,000 

+ 

+ 

+ 


3,000,000,000 

4" 



800 

750,000,000 

+ 


+ 

779 

750,000,000 

+ 

+ 

+ 

799 

187,500,000 

— 

— 

— 

778 

187,500,000 

+ 

+ 

+ 

798 

46,875,000 


+ 

+ 


46,875,000 

+ 

4" 

4~ 

797t 

11,718,750 

+ 

4“ j 

. * i 

811 

11,718,750 

— 

— 



* The series of multiple dilutions were made by diluting a 12,000,000,000 suspen- 
sion with equal parts of a sterile physiologic salt solution, discarding every other 
dilution. 

t 9 animals in each series given increasingly weaker suspensions were negative 
to all 3 tests. 


Table 2. — Results of Placing Cultures of Brucella Abortus on Unabraded 

Skin of Guinea Pigs.* 


Bovine. 

Porcine. 

Guinea 

pig 

No. 

Suspension. 

Lesions. 

Culture. 

Blood 

serum. 

Guinea 

pig 

No. 

Suspension. 

CO 

C 

o 

’S 

o 

1 

! g , 

4-> 

3 

o 

1 g 

^ u 
o S 

O OQ 

5 

754 

12,000,000,000 

1 

: 4~ 

+ 

+ 

796 

12,000,000,000 

1 

4* 

+ 

+ 


3,000,000,000 

+ 

1 4“ 

+ 

795 

3,000,000,000 

+ 

+ 

+ 

753 

750,000,000 

+ 

1 4" 

+ 

776 

750,000,000 

+ 

4" 

+ 


187,500,000 

+ 

; 4* 

1 4- 

777 

187,500,000 

4~ I 

+ 

i 4- 

755 

46,875,000 

+ 

+ 

+ 

774 

46,875,000 

+ 

+ 

4- 

751 

11,718,750 

— 

— 


775 

11,718,750 

— 

+ 

Slight 

752 

2,929,687 

— 

, — 


759 

2,929,687 


— 


771 

732,421 

. — 

— 

— 

745 

732,421 

i 

+ 

+ 

793t 

183,105 

1 




772 

183,105 


1 



* The series of multiple dilutions were made by diluting a 12,000,000,000 suspen- 
sion with equal parts of a sterile physiologic salt solution, discarding ever>' other 
dilution. 

t 7 animals in each series given increasingly weaker suspensions were negative to 
all 3 tests. 


We have recently completed a similar experiment to determine 
whether guinea pigs are more readily infected with Brucella aliortus 
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by feeding or by skin inoculation. Porcine , and bovine strains 
were used in these studies, and although we observed very little 
difference between the inA’asiveness of the two strains for guinea 
pigs, our data are in accord with those of Hardy and his collabora- 
tors. (Tables 1 and 2.) 

After it had been determined that guinea pigs can be readily 
infected bj' placing bovine and porcine strains of Brucella abortus 
on the unabraded skin, we desired to find out what effect the applica- 
tion of disinfectants would have on these areas after inoculation. 
One-tenth cubic centimeter of a suspension containing 12,000,000,000 
organisms per cubic centimeter was placed on the skin and spread 
over the area with a quartz spatula. The area of skin used was 
about 1 cm. in diameter and located posterior to the base of the ear. 
This area is very satisfactory because it is devoid of hair, hence 
requiring no treatment before applying, the culture. This area is’ 
also difficult for the guinea pig to scratch with his feet and thus 
contaminate his food and infect the digestive tract. Two guinea 
pigs were used for each inoculation, which were kept in individual 
cages. Ten minutes, 30 minutes and 4 hours after the cultiu’e had 
been placed on the skin of each group applications of the following 
disinfectants were made over the areas inoculated: 5 per cent 
solution lysol, 1 to 1000 aqueous solution biclJorid of mercury and 
70 per cent alcohol. The inoculated area of a fourth group was 
washed with a 12 per cent solution of ivory soap and water. The 
guinea pigs were autopsied from 4 to 5 weeks later and examined 
for evidence of Brucella abortus infection. The results were strik- 
ing because, in practically every instance (Table 3) infection fol- 
lowed the inoculation, regardless of the application of disinfectants. 
At present we are continuing this c.xperimentto determine whether 
other disinfectants are more efficient, and just how rapidly the 
microorganisms pass through the normal skin of the guinea pig. 
The results obtained from the studies on guinea pigs are only indica- 
tive of what may occur in the human. The integument of man is 
much thicker than that of the guinea pig, and doubtless the resist- 
ance to e.xtraneous infection is thereby proportional. 

Tabi.e .3. — Negative Results of Appltikg Disinfectants to Skin of Guinea 
Pigs Upon AVhich Cultuhe.s of Buucella Apoutus Had Bee.v Placed. 


Disinfectant. 

Bichlorid of mercury, 1 to 1000 
Lj-sol, 5 per cent . . 

lA'orj' soap and Avatcr 
.•Mcohol, 70 jier cent . 


Time. 

10 minutes. 30 minutes. 1 hours. 


n 

p 

B 

P 

B 

P 

+ 

4- 

+ 

+ 

+ 

+ 

+ 

d" 

+ 

+ 

+ 

+ 

j- 

+ 

+ 

+ 

4- 

-U 

4 - 

+ 

+ 

+ 

+ 



B, bonne; P. porcine. . , ^ , .c 

2 Buinea pifi.s used for each disinfectant and e.acli interval. — lotal of -lb. 


It is evident that man may become infected with Brucella abortus 
from an invasion of the normal conjunctiva with or without the 
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development of lesions of the eye. An infective exudate could 
spatter into the eye, or be introduced by a finger contaminated with 
the organism. A laboratory worker, especially, is exposed to such 
hazards. Schroeder and Cotton® demonstrated experimentally that 
they could infect guinea pigs with the bovine and porcine strains of 
Brucella abortus by introducing into the eye 1 drop of a saline 
suspension of the organism. Only one-third of the animals receiving 
the bovine strain showed lesions of abortion disease at autopsy, 
while all of those inoculated with the porcine strain became infected. 
In only 1 case was the eye observed to be diseased grossly. Later 
they® inoculated a heifer by placing 1 drop of a Brucella abortus 
suspension in one eye. The animal became infected and aborted 
in 54 days. 

Orloff^ has recently reported 2 patients with undulant fever, 
who showed extensive lesions of the eye during the course of the 
disease. He also described lesions observed in the eyes of 19 guinea 
pigs experimentally infected with Brucella abortus. He observed 
a parenchymlitous keratitis, iritis, iridocyclitis, choroiditis, neuro- 
retinitis and an inflammatory cataract. He states that the lesions 
produced hy Brucella abortus are very similar to those resulting 
from tubercle bacillus infection of the eye, and no doubt many cases 
of the former are erroneously diagnosed. Such information empha- 
sizes the fact that when handling tissues or suspensions containing 
Brucella abortus precaution must be taken to avoid eye infection. 

We believe that there are three groups of individuals who are 
exposed to infection with Brucella abortus and Brucella melitensis: 
(1) Consumers of dairy products; (2) animal husbandrymen and the 
handlers of fresh meats; (3) veterinarians and laboratory workers 
engaged in research on infectious abortion, or in the routine examina- 
tion of material for evidence of abortus infection. This grouping 
is purely arbitrary because those composing the second and third 
groups may likewise be classed with Group 1 when they are exposed 
to the infection from drinking raw milk. But in as much as the 
methods of prevention of the infection in each instance are so differ- 
ent 'this classification serves our purpose well. 

We could simplify this report by stating that the eradication of 
infectious abortion in domestic animals would prevent undulant 
fever in man. This is the ultimate goal of those engaged in the 
control of abortion disease. However, from our knowledge of infec- 
tious disease, we realize that unless a cure for this malady is dis- 
covered, the elimination of the disease by the Bang method will 
require a half' century or perhaps longer, and many cases of undulant 
fever will occur in the meantime. 


Brucella abortus is not extremely jgathogenic for man, or we may 
say that the human familvJgs35o^xTr^^ to infection 

with this organism. But organism is 
just beginning to adapt ^^enUo man, or ^iBtla|f’;:hnf]ulant fever 

^-:i3KAKi- 


y-Aipfmr 
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has not been recognized in the United States' until recently. In our 
opinion, both factors have been operating, but because of this 
recent knowledge that there is danger to man, greater control 
measures will be taken to prevent further spread of the disease in 
animals. 

Tlie examination of a comparatively large number of human 
blood samples from various states shows that from 5 to 7 per cent 
of those individuals living in the country or in small toAvns, or cities 
where most of the milk sold is not pastem’ized, carry abortus anti- 
bodies in their blood. This indicates that many no doubt have 
developed an active immunity to the infection. This may be the 
result of a mild infection unrecognized, a case of undulant feA'er 
diagnosed as due to some other infection or due, perhaps, to the 
ingestion of living organisms without causing symptoms of disease. 

The first group, the consumers of dairy products, are exposed 
chiefly by drinking raw milk or cream containing the infective agent. 
Pasteurization of milk from cows infected with Brucella abortus 
• will protect this group. Arnold® reports that it requires a tem- 
perature of 140° F. for 40 minutes to destroy the porcine type of 
Brucella abortus, and that the temperature and lengtlr of time at 
which milk is ordinarily pasteurised, i. e., 140° to 145° F. for 30 
minutes, Avill not kill the most pathogenic strains of Brucella 
abortus. Yet the abundance of evidence indicates that pasteuriza- 
tion does destroy Brucella abortus. 

In 1928 we® reported our findings concerning the effect of tem- 
peratures of 140°, 142° and 145° F. on cultures. A total of S 
cultures Avere studied, 4 bovine, isolated from milk, 3 human and 
1 porcine. The porcine culture was more resistant than most of 
the human and bovine strains. It required 20 minutes at 140° F., 
15 minutes at 142° F. and 10 minutes at 145° F. to render it non- 
viable. One bovine and 1 human strain were as resistant to the 
process as the porcine type. The remaining strains examined were 
not viable after 15 minutes at 140° F., 10 minutes at 142° F. and 
5 minutes at 145° F. Recently we'® determined the. thermal death 
time of 10 extremely tyrulent so-called porcine strains of Brucella 
.abortus isolated from swine and man. Heating the cultures in 
milk for 30 minutes at 142° F. killed all of the organisms, demon- 
strating again that our present requirements for the holding method 
of pasteurizing milk are adequate to kill Brucella abortus. Mac- 
Fadyean and Stockman," of England, Zwick and Wedeman,'® of 
GermaTiy, and Park'® have likewise reported that Brucella abortus 
is destroyed by these temperatures. 

We have studictl this problem from three different standpoints: 
(1) Tlie thermal death time of human, bovine and porcine cultures 
of Brucella abortus; (2) the examination of 205 .samples of pasteur- 
ized milk and cream from 50 cities and towns in o states for evidence 
of the infection; (3) tlie incidence of undulant fever in communitic.s 



CARPENTER, BOAK: XJNDULANT FEVER 


103 


before and after ordinances were passed requiring raw milk to be 
pasteurized or to be free from Brucella abortus. 


Table 4. — Examination of Pasteurized Samples of Milk and Cream for 

Brucella Abortus. 


Number Number Results of 

State. of cities of samples of guinea pig 

and towns. milk and cream. injection. 

New York 39 152 Negative. 

Massachusetts 7 IS Negative. 

New Jersey 2 2 Negative. 

Illinois 1 20 Negative. 

Indiana 1 13 Negative. 

Total 50 205 


Table 4 shows the results of examining 205 samples of pasteur- 
ized milk and cream collected from 50 small towns and cities in 5 
states. The majority came from New York State, but through 
the courtesy of Dr. Arnold Kegel, of the Department of Health, 
Chicago, 20 samples were obtained from Chicago for examination, 
while Dr. A. S. Giordano shipped us 13 samples from South Bend, 
Ind. Eighteen samples were collected from the western half of 
Massachusetts and 2 from New Jersey. The samples were col- 
lected from pasteurizing plants, distributing stations, stores and 
restaurants, packed in ice and taken to the laboratory as soon as 
possible. The cream was allowed to rise on each sample of milk, 
after which 2 cc. of the cream were injected subcutaneously into 
guinea pigs. The same amount of pasteurized bottled cream 
samples was also injected into the guinea pigs. The guinea pigs 
were examined for evidence of Brucella abortus infection, approxi- 
mately 4 weeks after injection. The tissues were inspected for 
lesions, and cultures were made from the spleen and incubated at 
37.5° C. in an atmosphere containing 10 per cent carbon dioxid. 
Brucella abortus was not recovered from any of the 205 samples 
examined. Agglutination tests made on the guinea pig serums were 
likewise negative. When one considers the many different types 
of pasteurization equipment used, and the varying conditions under 
which these samples were pasteurized, we feel that this is another 
general indication of the efficiency and value of the process. Car- 
penter and Kingi^ have reported that 20.4 per cent of the raw milk 
supply of three counties in central New York showed Brucella 
abortus infection. Evans,i^ Fleischner and Meyer, as well as 
others, have reported similar findings. Therefore, it is probable 
that approximately 40 of the 205 samples tested contained Brucella 
abortus before pasteurization. The temperatures at which these 
samples were pasteurized varied from 142° to 145° F. for 30 minutes. 
We have no information on the pathogenicity of the strains of 
Brucella abortus in the milk nor on the number of organisms present 
prior to the pasteurization. There have been isolated from milk 
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samples ven' ^'inllent strains of Brucella abortus that have been 
classified by some investigators as porcine types. Tlierefore, we 
cannot assume that all were of low virulence and that none would 
have infected man. 

The epidemiology of undulant fever .is interesting in that ^'ery 
few cases have occurred in communities where the milk is pasteur- 
ized. Oii the other hand, instances have been recorded of the 
occurrence of a series of cases on a raw milk route, or in a community 
where the milk is not pasteurized. As a rule, not more than 1 case 
of the infection occurs in a family, even though all the members of 
the family may be drinking the same milk. In those communities 
where undulant fever has been reported and later ordinances have 
been passed by the local boards of health requiring either pasteuriza- 
tion of the milk or the elimination of those animals discharging 
Brucella abortus in their milk rarel.^^ have more cases of the disease 
been diagnosed. A typical example of this may be cited from data 
obtained from the Board of Health at Ithaca, N. Y., nliere this 
work was begun. In 24 years 17 cases of undulant fever were 
diagnosed. During this period efforts were made to locate and 
eliminate the source of the infection. As soon as pasteurization 
was encouraged, many of the smaller distributors sold their milk to 
larger dairies, who pasteurized the milk. At present all the milk 
is pasteurized except that from one dairy that produces a raw milk 
for babies, and the owner of this herd has eliminated the infected 
animals. With the e.xception of a university student who sjjent 
the summer months out of the city, no cases of undulant fever have 
been reported during the past 2 years. Similar evidence has been 
submitted by Farbar and Mathews’’ on an epidemic of undulant 
fever with a study of the milk supplied to tin's comraunit.y. Studies 
of patients at the Metropolitan Life Insurance Company Sanitar- 
ium'® before and after Brucella abortus was eliminated from their 
milk supply demonstrate the value of pasteurization. 

Although one occasionally obtains a history from a patient with 
undulant fever, stating that only pastemized milk has been drunk, 
we find in most instances, after careful questioning, that unpasteur- 
ized cream has been used on cereals or other uncooked foods. The 
history of a patient who states that he is not a so-called “milk 
drinker” often re\’cals this same information. Patients also forget 
until questioned that they were on vacations, the guests of friends, 
or attended social gatherings where the quality of the milk or cream 
was unknown. 

Because many cases of undulant fever occur in the country 
districts and on farms, where raw milk is consumed and there arc 
no facilities for ])asteurizing milk e.xcept by boiling, an entirely 
difl'erent problem is presented. The dair\- husbandrymen not only 
suffer the great economic loss from infectious abortion but are also 
exposed to hazard of contact infection. Pasteurization of milk 
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does BOt protect tliosc wen engaged in abattoirs, men who slaughter 
animals, cut, handle and inspect raw meats. Many of these 
individuals do develop undoubterlly an active immunity, while 
others, for reasons still undetermined, are susceptible and are 
incapacitated for long intervals with undulant fever. 

To protect this group from the disease, we must either eliminate 
the infection from bur livestock which is the source of the disease 
for man, prevent infection from occurring through wounds, or im- 
munize man to the infection. At present we do not have satisfac- 
tory information to determine whether the latter procedure can be 
successfully accomplished. The education of the dairyman and 
those engaged in abattoirs to the dangers of handling infected 
animals or tissues where wounds are present on the hands or arms 
is important. Immediate disinfection of wounds, inflicted while 
working with possibly infected material, is necessary. The use of 
rubber gloves, or some other protection, when abrasions or open 
wounds are present, would prevent many cases of undulant fever, 
especially among abattoir rvorkeis. Nevertheless, the eradication 
of infectious abortion from the livestock industry is urgent. Control 
methods are well understood by veterinarians and by many laymen. 
Fourteen states and the territory of Hawaii have already passed 
laAvs prohibiting the admission of cattle infected with Brucella 
abortus. The Federal government, as well as the majority of the 
state bureaus of animal industry, is acti\^ely engaged in research 
to prevent the further spread of infectious abortion, or is employing 
control measures. 

The method of control is relatively simple. vSpecific treatment 
has failed, but the detection of infected animals, followed by their 
elimination or isolation has proven to be a most satisfactory plan 
for establishing herds free from the disease. The agglutination 
test, or “blood test” as it is commonly called, is not 100 per cent 
efficient and has certain limitations, but it will nearly always deter- 
mine the infected animals in a herd. Occasionally an animal 
infected with Brucella abortus will not show antibodies in its blood 
serum. There are instances where the serum from an infected cow 
will not agglutinate the abortus antigen for a few days prior to, or 
following an abortion or parturition. However, it is as efficient as 
the Widal test for typhoid in man, and is the most important aid in 
the control of infectious abortion in domestic animals. The blood 
test requires a well-trained serologist and the interpretation of the 
re.sults of the test should be made by one who undenstands the 
clinical phases of the disease and at the same time has a knowledge 
of the blood test and its limitations. 

Tlie infected animals should be eliminated from the herd or 
segregated. Because of the economic factor, many dairymen can- 
not ahvays sell or slaughter the infected cows that may be producing 
well. In that case, isolation of the infected cattle from the normal 
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animals maj' be carried out. If two stables are not available, a 
temporal-}' partition may be installed to separate the two groups, 
and with intelligent care a herd free from the disease can be estab- 
lished. Every effort should, be made to test the blood of range 
cattle and to keep' the positive reactors from the negative group. 
The experience gained in the eradication of bovine tuberculosis in 
animals has proven of great value to those agencies interested in 
the eradication of infectious abortion. This problem is much 
simpler than that of bovine tuberculosis because cattle may be 
tested as often as desired. Furthermore, calves may nurse infected 
dams with impunity. A higher percentage of cows, though small, 
recover from the disease than from tuberculosis. 

Even though an animal owner is not in a position to dispose of 
his infected animals or to isolate them, we believe that the blood 
test is still valuable. The results are an asset to him by showing 
the status of his herd. With the knowledge that a cow is infected, 
he may watch her for premonitory ^ symptoms of abortion and 
isolate her from the herd. This protects uninfected animals from 
the greatest danger, because the placenta and uterine exudate are 
the most infectious material and massive doses of the organism are 
present to spread the disease. The milk from such an animal should 
not be used for home consumption unless pasteurized. We have 
studied 2 cases of undulant fever in each of which the milk from the 
only infected cow in the herd was saved for family use. The animal 
owner can protect himself or those in his employ by not removing 
the placenta if it be retained, as usually occurs following late 
abortions. He should refrain from this, especially if there are 
wounds on his hands and he does not have the proper disinfectants 
with which to care for himself. The veterinarian should have this 
information in order to advise his client if the latter is not aware 
of such danger. The veterinarian is thus in a position to protect 
himself and to render a greater service to the livestock industr\', 
for he can extend this information to the farmers and aid in the 
prevention of undulant fever. 

We ha\-e stressed the disease in cattle as a source of infection for 
man, but it must be remembered that Brucella abortus is patho- 
genic for nearly ail speeies of domestic animals. Goats, sheej), 
swine, horses and domesticated birds have been found occasionally 
to be infected with Brucella abortus. The premature e.\pulsion 
of a fetus from any species is clinical evidence of infectious abortion 
that .diould be clieckcd by laboratory tests. Aside from cattle, 
swine and hor.scs present the greatest danger to man. IMany of 
the i)orcine strains are e.xtremely pathogenic for the human famil.v, 
and because of close contact with cattle, swine may transmit very 
virulent strains to cattle. Brucella abortus has been isolated from 
such lesions of horses as poll-evil and fistula of the withers. Such 
loealizc<l infections in hor.ses .should be handled with great care. 
The blood test and l)ncteriologic e.vaminations .should likewi.se be 
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carried out, and are as valuable in detecting and controlling the 
disease in these species as they are in cattle. The elimination of 
Brucella abortus infection in animals protects the butcher, the meat 
packer and the meat inspector. The value of the blood test cannot 
be overestimated. 

The third group, in which we have included veterinarians and 
laboratory workers engaged in research on infectious abortion or in 
the routine examination of material for Brucella abortus, is con- 
tinually exposed to the infection. Many cases of undulant fever 
have occurred in such individuals, and although the disease is seldom 
fatal, it runs a protracted course that has incapacitated the patients 
for 1 or 2 years, and in certain instances for even a greater period. 
In the chronicity of the disease lies the seriousness of this infection, 
and since we have no satisfactory treatment to shorten the course 
of undulant fever, prophylaxis, such as the disinfection and protec- 
tion of wounds from invasion by the organism, should be stressed. 
We see great differences in the susceptivity of individuals who come 
in direct contact with massive doses of the infection. Certain 
veterinarians and laboratory workers take no precautions whatever, 
when they are aware of exposure to the infection, while others, 
taking the strictest care, develop symptoms of the disease. Indi- 
viduals possessing a natural immunity may be employed in a 
labomtory to work with Brucella abortus with impunity. In our 
laboratory we make it a practice to examine the blood of any new 
helper when he begins his work, and to test his blood every six or 
eight weeks, We also make a skin test on the individual when he 
first enters the laboratory. This consists of injecting intracutane- 
ously 0.1 cc. of a suspension containing approximately 5,000,000,000 
killed organisms per cc. This gives us valuable information. I 
believe it is wise to go one step further, as is done in certain European 
laboratories, where it is a practice to immunize the laboratory 
workers by injecting, subcutaneously or intracutaneou.sly, small 
amounts of killed suspensions of Brucella abortus and Brucella 
melitensis. It might be well to consider this method of immuniza- 
tion for veterinarians. Killed suspensions of Brucella abortus 
injected into cattle do produce some temporary immunity, but 
similar experiments on guinea pigs, followed by the injections of 
living cultures or other infectious material, have failed. Neverthe- 
less, there is some evidence that such injections in man are valuable 
and perhaps as efficacious as the injections of killed suspensions of 
Bacillus typhosus. The protection may last a long time, or it may 
be permanent. At present we do not have enough available infor- 
mation to be. certain of the value of such a procedure, but indications 
are favorable. Some interesting information has been accumulated 
on the immunity acquired by veterinarians. Thomsen,’” of Den- 
mark, tested the blood from several groups of veterinarians; Those 
' who had practised for more than 1 year; a group that had practised 
5 months; a group that had practised 1 month; a group of senior 
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veterinary students who had never practised. The results he ob- 
tained were, respectively^ 94, 85, 42 and 0 per cent. Some of these 
men with positive serums had typical cases of undulant fever, some 
described symptoms suggestive of the disease, while some denied 
having had any illness whatsoever. He found also that the serum 
of 10 out of 16 bacteriologists showed abortus antibodies, and, 
therefore, suggests the vaccination of young veterinarians, care- 
takers of animals, animal owners and research workers who come 
in contact with the disease. 

Huddleson and Johnson-® have reported results obtained from 
testing for abortus agglutinins the serum of 49 veterinarians in 
Michigan. They found that 57 per cent of the group was positive 
to the test, and that 26 per cent had a titer of 1 to 100 or higher. 
Three of the men gave definite evidence of having undulant fes'^er 
while others either gave vague histories of the disease or denied any 
such experience. It is evident' that this group should be protected 
and we believe vaccination will afford such protection. Recently 
Dubois and Sollier^' reported results on the prophylactic vaccination 
of man with heat-killed suspensions of mixed strains of brucella, 
containing 2,000,000,000 organisms per cc. One hundred and eleven 
persons exposed by contact and by consuming infective dairy pro- 
ducts in from 3 to 8 months after vaccination failed to develop 
undulant fever, while 2 of 36 similarly exposed individuals not 
vaccinated contracted the disease. 

Although undulant fever is rarely transmitted from patients to 
those caring for them, there is such a possibility. Brucella abortus 
is isolated from the urine in approximately 10 per cent of the cases. 
Amossand Poston®- have recently reported recovering the causative 
agent from the stools of patients, suggesting alimentary tract infec- 
tion. This necessitates the careful disposition of these excretions 
and bacteriologists working with such specimens should consider 
them a source of danger. 

Summary. 1. Sources and modes of infection are described. 

2. Data are submitted, indicating that guinea pigs can be infected 
by feeding them porcine or human strains of Brucella abortus, or 
by placing the cultures on the unabraded skin. 

3. The application of 5 per cent lysol, 1 to 1000 solution of 
bichlorid of mercury, 70 per cent alcohol, or ivory soap and water 
solution to the skin areas of guinea pigs, 10 minutes, 30 minutes 
and 4 hours after cultures of Brucella abortus had been placed on 
the unabraded skin, failed to prevent abortion disease. 

4. The thermal death time of Brucella abortus is discussed and 
studies on the pa.steurization of milk containing this organism are 
reported. An e-xamination of 205 pasteurized samples of milk and 
cream showed no infection with Brucella abortus. Pasteurization 
will protect the consumer of dairy products. 

5. A method for the control of infectious abortion in domestic 
animals is described, llic value of blood testing and isolating or 
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eliminating infected animals is emphasized. The importance of 
eradicating the disease in small communities and on farms where 
facilities for pasteurization are not available is stressed. Boiling 
of the milk under such circumstances is satisfactory, but a practice 
difficult to institute. 

6. The vaccination of veterinarians and bacteriologists continu- 
ously exposed to Brucella abortus is suggested. 

7. The proper disposal and care in the examination of urine and 
feces from patients with undulant fever is emphasized. 
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A NEW TYPE OF DUODENAL TUBE TIP.''- 

By' John Russell Twiss, M.D., 

INSTRUCTOR IN MEDICINE, CODUMBIA UNIVERSITY; ASSISTANT ATTENDING PHYSICIAN, 

OUTPATIENT DEPARTMENT. 

NEW' YORK. 

(From the New York Post-Graduate Medical School of Columbia University and 
the New York Post-Graduate Hospital.) 

It is the purpose of this article to describe a new type of duodenal 
tube tip, designed to prevent certain difficulties which occur in 
nonsurgical . biliary tract drainage. In our experince, as well as 

* From the Departments of Medicine and Surgerj’, New York Post-Graduate 
Medical School and Hospital. 
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in that of many others, these difficulties have recurred in some 
cases with any of the duodenal tubes now in use, even under the 
most expert technique. Our experience is based upon over 2000 
drainages, begun 5 years ago under the direction of Dr. Ludwig 
ICast and continued in the combined Surgical and Medical Gall 
Bladder Clinic of the New York Post-Graduate Hospital. 

A study of the technique of duodenal drainage has indicated 
that the most common cause of failure has been inability to intro- 
duce the tube into the duodenum, tlie passage of the bucket through 
tJie pylorus having been difficult or impossible. Another frequent 
difficulty has been the regurgitation of the bucket from tlie duo- 
denum into the stomach, usuallj' following the injection of stimu- 
lants such as magnesium sulphate, an occurrence by no means 
uncommon in those patients having an irritable stomach or duo- 
denum. Difficulty in swalimving the tube has proved a negligible 
factor. 

Credit for the pioneer woi’k in duodenal intubation must be 
given to Einhom, Hemmeter and Gross. Furtlier valuable im- 
provements both in instruments and in technique have been con- 
tributed by Jutte, Rehfuss, Lyon, Buekstein, Levin, Kohn and 
Wilkins. Our routine practice has been the use of a metal bucket 
such as that of Lyons or Rehfuss, which has seemed to us most 
reliable for the average patient. In difficult cases, however, tlie 
Levin c<atheter-tip tube has sometimes proved more satisfactory. 

IVe have also paid special attention to the maneuver of Dr. 
I\Iorgenstern in passing the Levin tube under tlie fluoroscope, bj’’ 
manual manipulation. Hffiile the results of this procedure have 
been spectacular at times, in many cases it has not been successful. 
The principal difficulty has been tlie tendency of tlie tube to loop 
in the cardiac end of tlie stomach, above tlie costal margin, where 
manipulation is impossible. Moreover the ultimate aim of the 
technique of duodenal drainage should be a successful drainage 
without the need of Roentgen raj* control, except in cases of sus- 
pected organic obstruction of the pylorus. 

In view of these difficulties, the author has designed a different 
type of drainage tube tip, which facilitates passage of the bucket 
into the duodenum and is more likely to keep it there, even in those 
jiatients who are apt to reject the bucket from tlie duodenum 
following the use of stimulating fluids. During the past year the 
new tube has been used successfully in almost all of a series of about 
100 cases, most of which had been selected because drainage with 
other types of tubes proved un.succcssful, in many cases after 
repeated attempts. 

The original tube as designed in 1020 consists of the standard 
type of tubing which has in place of tlie u.sual bucket, a terminal 
unit of two parts. The proximal of these is a narrow-slotted bucket, 
attached to a metal ball, s inches in <liameter, Iiy a thin chain, 
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H indies long. The chain is fastened to the bucket by means 
of a ball-and-socket joint, the chain and its connections being 
covered with a waterproof protection which is a section of light, 
flexible, rubber tubing, tightlj’- tied with silk thread at both ends. 


I 

I 



Fig. 1. — Model with shoulders containing grooves for the purpose of preventing 
obstruction of the slots by collapse of the visceral walls and adherence to the walls 
by suction. 


The bucket is constructed of metal tubing, | inch in diameter, 
the distal end being turned to enclose the small ball in which tlie 
gold-plated chain is imbedded. The other end of the chain is 
similarly attached to a small piece of metal, square on one end, 
threaded on the other. The threaded end screws into tlie brass 
ball, this arrangement allowing the rubber tubing to be slipped 
over the chain. The entire unit is gold-plated. 

We are now using a similar model witli a shorter Inicket and 
swivel joint in tlie place of the ball-and-socket joint. The ball 
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has been reduced in size to inch. A further very satisfactory 
modification of this design eliminates the cJiain and tlie swivel 
joint, tlie terminal ball being attached to the distal end of the 
bucket by only the rubber tubing. Shoulders on each end of the 
bucket, of slightly larger diameter than the tubing, contain longi- 
tudinal grooves. This arrangement provides for a free flow of 
fluid from above or below the bucket, as well as preventing adher- 
ence to the mucosal wall b}' suction, regardless of how constricting 
the surrounding viscera may be. A special method of tying the 
thread on the ends of the tubing eliminates knots with their irrita- 
tion of the esophagus and tendency to untie. 



Materials of which the tip has been constructed include gold and 
brass, gold-plated. The highly soluble character in hydrochloric 
acid of brass and most other metals, together with tlie resultant 
toxic salts, make tlie use of an inert metal such as gold essential. 
Gold-plating is at times not entirely satisfactory, minute defects 
occur which form an electrochemical couple. The result is rapid 
corrosion and discoloration of tlie bucket, the use of buckets having 
this appearance should never be allowed. A further advantage of 
gold is found in its specific gravity, which is approximately double 
that of brass or lead. With a terminal ball of gold, a given weight 
may be obtained by the use of a ball of half tlie size otherwise 
required, which facilitates swallowing and e.xtraction of the tip. 

The malleable character of gold renders its use practical from 
the mechanical standpoint. The cost of a low grade of gold is not 
greatly in excess of that of inferior metals, the increased expense is 
olVset 'by its advantages in providing a safe and easily cleaned instru- 
ment, which always looks well, and will last indefinitely. .Another 
consideration is the cost of replating and replacing buckets of 
otiicr types of metal. 





TWISS: A NEW TYl’E OF DUODENAL TUBE TIP 


113 


The construction of this tube allows greater flexibility and 
adaptability to irregular surfaces, and to a constricted or spasmodic 
pyloric ring. The terminal ball acts as a weight, the ball-and- 
socket or swivel joint eliminates the faetor of twisting. The ball 
being freel}^ carried by the peristaltic action of the stomach to tlie 
pyloric orifice enters easily because of its minimum diameter at any 
angle of entrance. These models can frequently be introduced 
into the duodenum within 10 minutes with the patient sitting up; 
when lying on the right side the time of entrance into the duodenum 
is usually about 20 minutes. In cases of pyloric obstruction a 
smaller ball may be substituted for the usual size. 



Fig. 3. — Tracing of a roentgenogram, showing tube with bucket in the descending 
duodenum. Position verified by the ingestion of contrast medium. 

Fluoroscopic study has shown the ball to enter the duodenum 
promptly, drawing the bucket after it. The tube is allowed to 
descend in the customary manner until the 3-ring mark is at tlie 
lips of the patient, after which bile is obtained. The weight of 
the terminal ball retains the position of the bucket after stimula- 
tion, even in cases with an irritable duodenum. We have been 
more successful with the manual introduction of tliis tube under 
the fluoroscope than with any other tj^e. Roentgenogram studies 
of the tube in position, verified by tlie ingestion of contrast medium. 
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have been made through the courtesj’' of Dr. W. H. h'leyer, Director 
of the Department of Roentgenology. 

Concentration of the weight of the tip at the end of a flexible 
section has proved an advantage. Slots in the bucket of approxi- 
matel}^ the same widtli as the inner diameter of the tube prevent 
as far as possible the obstruction by mucus or debris. Rubber 
tubing of slightlj" larger caliber than that now in use pro^ddes 
satisfactory resiliency and tends to prevent looping. A section of 
glass tubing 3 inches long in the syringe end of the tube insures 
a sterile tip for taking cultures when the terminal section of rubber 
tubing is temporarily remoA'ed. 

Summary, Investigation of tlie technique in oA^er 2000 biliary 
tract drainages has shoAAm that in most eases in AA'hich results Avere 
unsatisfactory or the drainage unsuccessful, tlie cause Avas eitlier 
inability to pass the tube through the pylorus or failure of the 
duodenum to retain the bucket following stimulation. 

A D'pe of duodenal tube tip is described which during tlie past 
year has greatly facilitated our technique of drainage, eA^en in those 
cases in AA'hich drainage had been previousl}' reported as being 
unsatisfactorj' or impossible. Arrangements are being made for 
the manufacture of this type. 
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Cytology and Cellulab Pathology of the Nervous System. Three 
volumes. By Various Contributors. Edited by Wilder Penfield, 
Professor of Neurology, and Neurosurgery, McGill University, Montreal. 
Vol. I. Neurones, Nerve SheatJis and Nerve Endings. Vol. II. Neuroglia, 
Microglia, Bloodvessels, Meninges, Pineal, Pituitary, Eye. Vol. III. Neo- 
plasms, Malformations, Reactions. Pp. 1280; 886 illustrations, 15 in 
color. New York: Paul B. Hoeber, Inc., 1932. Price, 830.00. 

These three volumes, the work of 26 distinguished students of the 
central nervous system, are a timelj'^ and most welcome contribution to the 
literature of a sulrject, of interest alike to the general biologist, the neuro- 
anatomist, the neuropathologist, the neurophysiologist and the clinical 
neurologist. Within the past few years many new methods have been 
devised which have made possible a more detailed study of the intimate 
structure of the nervous organs. The harvest reaped has been very great, 
so great indeed that today’s conception of the structure and function of 
the nervous system in health and in disease is vastly different from that 
which prevailed a decade or two since. There are few students of this 
system who have been able to keep step with the rapid march of progress. 
In these volumes an excbllent account is given to what is known at this time 
of the microscopic structure of nervous tissue. No one man, alone, could 
have written this account, and %visely, the editor, himself a well-knovm 
investigator, has invited collaborators from various countries. The con- 
tributions represent the splendid achievements which have come to us from 
the great research institutes and the universities of the United States, 
Canada, Sweden, Germany, Holland, Spain, Great Britain and France. 
The composition of the work demonstrates the care the editor has exer- 
cised in outlining the scope and structure of these volumes. Each chapter 
is from the pen of a writer who, through his own investigations, is most 
familiar with the treatment of each subject discussed. Volumes I and II 
take up the intimate structure of the nerves in health and disease from a 
general vieivpoint. In them the anatomy and physiologj'^ of each cell group, 
or each component part of the nervous system, is described and discussed 
in turn, thus presenting the foundation necessary to the understanding 
of the several disease entities. The third volume contains studies of certain 
pathologic entities, and is noteworthy particularly for its splendid discus- 
sion of the neoplastic diseases of the nervmus system. In order to avoid 
repetition descriptions of disease entities which are scattered through the 
first two volumes are not again discussed in the third volume, but are made 
readily available through an excellent index. 

In Volume 1 Cowdry (St. Louis) discusses the general character of the 
neurone, Kappers (Amsterdam) the principles of development of the 
nervous system and Bielschowsky (Berlin) treats the pathologic changes 
which nerve cells in general may undergo. This chapter serves as a splen- 
did introduction to the histopathology of nerve cells, and should be mas- 
tered by all who wish to become familiar with this difficult subject. De 
Castro (Madrid) contributes two chapters, one on the sjmipathetic ganglia, 
the other on the sensory ganglia of the cranial and spinal nerves; both 
normal and pathologic conditions are considered. Boeke (Utrecht) de- 
scribes the sensory and motor nerve endings and Nageotte (Paris) the 
sheath of the peripheral. nerves, the structure of nerves and their degenera- 
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tion and regeneration. In the last chapter Stohr (Bonn) gives an account 
of the nerves of bloodvessels, meninges and other structures. 

In ^'olume II Penfield (JNIontreal) describes normal and pathologic 
neuroglia, and Del Eio-Hortega (Madrid), the microglia. The choroid 
ple.xus and ependyma are dealt with by Agduhr (Upsala), the cerebrospinal 
bloodvessels by Cobb (Boston), the meninges by Weed (Baltimore), tlie 
pineal gland bj^ Del Rio-Hortega, the h3'pophysis b}' Bucj"^ (Chicago), the 
retina, choroid and sclera bj^ Arej' (Chicago), and, finally, the optic nerve 
and papilla bj" Cone and jMchlillan (hlontreal). 

A large part of Volume III is devoted to the tumors of the nen’ous s)'s- 
tem. There are chapters on the primar3' tumor of the brain b3’’ Baile3' 
(Chicago), of the sheaths of the nervous S3"stem b3’^ Penfield (Alontreal), 
of the spinal cord bA" Kernohan (Rochester, Minn.), the optic nerve by 
Verhoeff (Boston), the retina b3- Grinker (Chicago), the chorioid b3" Fried- 
enwald (Baltimore), the S3nnpathetic ner\^ous S3’stem by Bielschowsky 
(Berh'n) and the h3’poph3-sis by Bailey. Masson (Montreal) discusses the 
interesting neural proUferations in the vermiform appendix, and Globus 
(New York) the malformations of the nervous S3'stem. H3’’drocephalus 
and the atroph3' of cerebral compression is presented 63^ Penfield and 
Elvidge (Montreal). The inflammatory cells in the nervous S3"stem, a 
difficult and somewhat controversial subject, is ably presented b3' Greenfield 
(London). Finalh- there is a chapter b3' Bo3-d (Winnipeg) on the cells 
found in the cerebrospinal fluid under normal and abnormal conditions. 

There are nearl3’’ 900 illustrations, and nearl3" all of them of exceptional 
clarity. Tlie index is very satisfactor3\ 

The volumes are fittingl3'^ dedicated to the spirit of scientific investigation 
exemplified in the histologic work of Ramon Y Cajal. 

The re\’iewer Avould compliment the editor for having well accomplished 
a difficult task. This work, a trul3' international. undertakii:g, will bo an 
indispensable handbook for s] 5 ecial students of the nervous S3’stem, and an 
invaluable work of reference to those who wish a concise and modern 
account of its structure. B. L. 


A Diabetic’s Own Cook Book. B3’ Stella H. Lyons. With a Fore- 
word bv Logan Clbndening. Pp. 94 . New York: Alfred A. Knopf, 
1932 . Price, .S 2 . 00 . 

The book is a compilation of menus, recijies and tables of food values. 
The author is a diabetic who has incorporated into tin's book her e.xperience 
witli the preparation of food and arrangement of diets. One object of 
the book is to relieve the patient of the use of the scale and metric measure- 
ments. She has in most instances used both metric measurements and their 
equivalents in household measures. There are, however, menus where 
onh' household measurements are cmplo3'ed. This book will be helpful to 
patients whose ph3’sicians arc satisfied to have the quantities of food 
measured with a teaspoon, tablespoon and cup. L. J. 


Caus-Viton, Diagnosis and Treatjibnt of Cancek. Tlie Beaumont 
Foundation Lectures, Series No. 10 . By Jaxies Euu.vg, IM.D., Profe.s.sor 
of PatIioIog3-, Cornell University Medical College. Pp. S 7 . Baltimore: 
The Williaims & Wilkins Compain’, 1931 . Price, .? 1 .() 0 . 

Fhom among the welter of newly published book.s there occasionally 
ari-es one which i.s oiif.sfanding. To make the acquaintance of such a book 
renews one’s faith in the value of the printed page. 



AilLSWEDE: PRACTICAL TREATMENT OE SKIN DISEASES 117 

In this small book is condensed and evaluated our present knowledge of 
cancer. Throughout the text there are erected for the guidance of those 
who have eyes which see many sign posts mapping the paths which lead 
to the future solution of the problem of cancer. 

No student or practitioner of medicine can afford not to know this book. 

G. W. 


A Bibliography of the Honorable Robert Boyle, Fellow op the 
Royal Society. • By H. F. Fulton, M.A., (Oxon), Formerly Fellow of 
Magdalen College, - Oxford. Pp. 170; illustrated. Oxford; University 
Press, 1932. 

From previous works of Fulton’s such as “Physiology” in the Clio Medica 
series, it was so obvious that Robert Boyle was one of his favorites that it 
is no surprise to see this beautiful bibliograph 5 L The plan of the volume 
is as follows : After the 9-page Preface with some interesting details about 
Boyle’s life and on various bibliograpliical details, 42 of Boyle’s separate 
works are treated in detail under 197 items. Contributions to other works 
(mostly the Philosophical Transactions) .are followed by the various editions 
of his collected works, mth a final chapter of over 100 items of elegies, 
biographies and commentaries. In the appendices are given lists of Boyle's 
Lecture Sermons since 1692 and of tlie Robert Boyle Lectures (founded 
1S92). While obviously a book chiefly of use as a record, and disclaiming 
any attempt to deal with Bo 5 de’s position in science, it contains, concealed 
in its explanatory paragraphs, much that is of interest to the amateur of 
the history of science. E. IC. 


Practical Treatment of Skin Diseases. By Eduard Ahlswede, M.D., 
New York and Hamburg, Formerly Assistant Physician, University 
Skin Department, Direction of Professor Unna, Eppendorf Hospital, 
Hamburg, etc. Pp. 770; 77 illustrations. New York: Paul B. Hoeber, 
Inc., 1932. Price, S12.00. 

This interesting work is a manual of dermatologic treatment, essentially 
a formulary containing much valuable information and numbers of pre- 
scriptions. It will be of even greater service to the newer generation of 
dermatologists in supplying them with many of the time-honored tools of 
the specialty than it will be to the practitioner. The arrangement of the 
topics is alphabetical under disease names, the illustrations largely devoted 
to physiotherapeutic apparatus. In the effort to make the work inclusive, 
such subjects as scarlet fever, which might better have been left to medical 
texts, have been introduced. The extended use of proprietary and personal 
names for preparations without adequate e.xplanation of their meaning 
is a disadvantage. The work expresses very well the essentialb'' local treat- 
ment traditions of dermatologic therapy, the management of constipation in 
acne, for example, being confined to the essentially archaic jalap and mer- 
curial cathartics. Anti-infection vitamines, liver extract, diet in psoriasis, 
diet in general as a therapeutic agent receive little or no attention. Many 
conflicts of opinion find their expression rather in a total elimination of the 
conflicting viewpoints, as for example in the light therapy of psoriasis 
rather than in a balanced consideration of the pros and cons. The psychog- 
enous dermatoses, important at the moment in our high-tension American 
life, receive one page with the advice that they be referred to a neurol- 
ogist. Notwithstanding these easily recognized deficiencies, tliis book is a 
useful one which should materially increase the versatility and elegance 
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of the dermatologist’s approach to many even commonplace treatment 
problems. There are no illustrations of cutaneous diseases, and there is no 
bibliography so that the tyro and the researcher should not confuse this 
Asnth a student’s text or a scientific monograph. J. S. 


Reflex AcrmTr of the Spinal Cord. By R. S. Creed, D. Denny- 
Brown, .T. C. Eccles, E. G. T. Liddell and C. S. Sherrington. Pp. 
1S3; 71 illustrations. New York: O.vford University Press, 1932. Price, 
S3.25. 


In the 6 j'^ears that have elapsed since the publication of Fulton’s excellent 
monograph, much light has been thrown on the mechanisms of reflex action. 
No laborator}" has contributed more to that end than that of physiology 
at Oxford. _ A review of the subject by Sir Charles Sherrington and his 
colleagues is to be welcomed as the filling of an urgent need by those best 
qualified for the task. Within the limits of 165 pages of text, it might seem 
impossible to write more than an elementary primer or perhaps an analysis 
of some of the most recent advances in such a field. The book is neither 
of these things. It is a lucid s.vnopsis of virtual!}' all that is known about 
the subject toda}’. So skillfully has Dr. Liddell correlated the contributions 
Of his co-authors, that the reader unfamiliar with the material might well 
mistake it for the work of a single hand. Both for him and for one con- 
versant with all of the 209 papers which comprise the bibliography, the 
little volume holds compact several hours of delightful and stimulating 
reading. G. McC. 


Cerebral Injury in New-born Children Consequent on Birth 
Trauma ; With an Inquiry into the Normal and Pathologic Anato.my 
of the Neuroglia. By Erik Rtoberg. Pp. 247; 49 illustrations. 
Copenhagen: Lerln & Munksgaard, 1932. 


This monograph is divided into two parts: one dealing with the anatomy 
of the neuroglia in the infant brain and the other with the study of the brain 
after birth trauma. Particular attention is given to the characteristics of 
the matrix tissue, a portion of the infant brain which requires still further 
study. Rydberg differentiates unorthodo.xlj' between small and large 
spongioblasts. He comes to the conclusion further that the microglia is 
of ectodermal rather than of mesodermal origin (as proved by Hortega), and 
that it is derived from the ependyma mainly, but in part also from the vascu- 
lar elements or the leptomeninges. In opposition to the present concejit 
of neuroglia, he favors the ^'iew that “the astrocytes appear as widely 
ramified cells vith an extensive iilexiform extension of the e.xpansions, and 
a dense reticulum becomes visible wliich is connected with the expansions 
of both the astrocj-tes and the oligoglia cells, forming a direct continuation 
of them.” llydberg takes up also the question of the identity of the embry- 
onic fat granule cells. He found that the fat was mostly extracellular, 
surrounding astrocytes, oligodendroglia and microglia; rarely the microglia, 
and prcsuniably h.a'd to do vith myelinization. 

The matrix tissue needs study and the .author h.as made a serious attempt 
to unravel its characteristics. However, his conclusions concerning the 
microglia and the glial reticulum cannot be accepted without better proof; 

the contrarj- ewdence is too convincing. r f ^ 

The second portion of the monograph deals with a study of 100 fetuscs 
born at term or within 10 days after birth. Gross hemorrhages were 
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found in 58 cases, meningeal in 56, cerebral in 28 and subependjnnal in 11, 
Rydberg attributes the henaorrhages to “ a primary circulatorj’’ obstruction 
in the brain, due to local brain pressure.” Compression of the head causes an 
increased intracranial pressure, which is followed by a secondary rise in 
blood pressure. If a sudden fall in intracranial pressure causes a marked 
difference between intravascular and extravascular pressure, hemorrhage 
results. “This may happen at the moment of the cessation of a pain, if 
the fetal blood pressure is raised to a high level.” 

The monograph is written in English. It is well illustrated. The first 
portion seems more valuable than the second. The conclusions reached 
by the author are open to question. B. A, 


Recent Advances in Pathology. By Geoffrey Hadfield, M.D., 
F.R.C.P. (Bond.), Professor of Pathology in the University of London; 
Pathologist to the Royal Free Hospital, and Lawhencb P. Garrod, 
M.A., M.B., B.Ch. (Camb.), M.R.C.P. (Bond.), Bacteriologist and 
Lecturer in Bacteriolog}'-, late Demonstrator of Pathology, St. Bartholo- 
mew’s Hospital. Pp. 392; 67 illustrations. Philadelphia: P. Blakeston's 
Son & Co., 1932. Price, .83.50. 

The “Recent Advances” series, which now covers 25 subjects, has 
received here one of its most important additions, forming with “ Surgery,” 
“Children,” “Bacteriology” and “Chemotherapy” larger books than the 
rest of the series. Of the 15 chapters “The Reticulo-endothelial System,” 
“The Ductless Glands,” 4 on cancer research, 2 on the cardiovascular 
system and 2 on Bright’s disease are the most important. It is obvious 
, that the authors have achieved their main purpose of presenting “recently 
acquired knowledge of disease processes in a form useful to the student of 
medicine.” In fact, their success raises the question as to whether this is 
not a better “follow-up” method than the costlier loose-leaf systems that 
are more in vogue in this country. Wliile occasional slips are noted, such 
as the confusion of open and closed circulation in the spleen (p-. 29), the 
information is accurate and the material well chosen. The American litera- 
ture is well represented — possibly somewhat at the cost of the German — 
and the photomicrographic illustrations reall}’^ illustrate. The British 
ability for sane evaluation and clear elucidation has borne good fruit in this 
useful volume. E. K. 


Italian Medicine, Vol. 6 of Clio Medica. By Arturo Castiglioni, 
M.D., Professor of the History of Medicine, Royal University of Padua, 
Italy. Translated by E. B. Krumbhaar, M.D., Professor of Pathology, 
University of Pennsylvania. Pp. 134; 11 illustrations. New York: 
Paul B. Hoeber, Inc., 1932. Price, S1.50. 

In this small volume, the author has made easilj’’ available to the busy 
practitioner and student of medicine many interesting trends in the de- 
velopment of medical thought in Italy which heretofore were only to be 
found, at the expense of a considerable amount of labor, scattered through- 
out the voluminous literature of medical history. The history of Italian 
medicine is the framework of medical history in general and is obAdously 
too vast and too complex to be concentrated in all its interesting details 
in one small volume. The author, one of the leading medical historians 
of modern times, has selected the most important and significant facts in 
each ])eriod and has presented them in a readable and concise form with 
none of the earmarks of the choppy outline and none of the characteristics 
of tiie pedantic treatise. The origin of Italian medicine in Southeni Italy 
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is traced from the philosopliic schools of Greece and followed through the 
schools of Monte Cassino and Salerno, the Universities, the Renaissance 
and so on to modern times. Tlnroughout the book, the development of 
medicine is skillfuU}’^ correlated with social and political histor}', and the 
evolution of art and literature. A. C. 


Leonardo da Vinci. Bj'- Prop. Dr. Sigaiund Preud, LL,D. (Univ. of 

Vienna). Translated by A. A. Brild, Ph.B., M.D., Lecturer in Psycho- 
analysis and the Psychosexual Sciences, Columbia University. Pp. 

130 ; illustrated. New York: Dodd, Mead & Co., 1932 . Price, S 3 . 00 . 

A continuation of Freud’s “valiant effort” to solve the problem of 
sexuality, this book aims to e.xplain Leonardo’s inex-plicable genius, at the 
same time giAung a clinical demonstration of the author’s ps3'chosexual 
theories. 

According to Scognamiglio, Leonardo once UTote about his childhood 
as follows: “It seems that it had been destined before that I should occupj' 
mj’-self so thoroughlj' with the ^^Ilture, for it comes to m}' mind as a verj' 
early memorj^, when I was still in the cradle, a Auilture came down to me, 
he opened m3' mouth Mth his tail and struck me a few times with his tail 
against my lips.” From this scene, which Freud regards as a phantasA' of 
later life transferred to infancy, the author says that he will attempt to 
fill in the gaps of Leonardo’s life stor3' b3' analysis of the phantasy. With 
liis well-known ability to find sexual explanations, the author translates 
the phantasy eroticall3', the imlture’s tail, coda, being a substitutive 
designation of the male member, suggesting the act of feUatio. This is, 
however, dismissed by him as a natural occurrence of harmless origin, 
reminiscent of nursing. On similar grounds, the xmlture is thought to rep- 
resent the mother, as it does in Eg3'’ptian m3'thology, whose Auilture-headed 
motherl3’' deity, I^Iut, is suggested as related to “Mutter.” In the writings 
of the Church Fathers in connection Mth Virgin birth, vultures were 
regarded -as all females (impregnation occurring by the Mnd); hence 
lAJOnardo, the illegitimate child, formed the phantasy of the -vulture-child 
with a mother but no father. On grounds of such solidity the author 
feels he can fill in a gap in Leonardo’s cliildhood, to show that his reception 
in his father’s house (known to be before the age of 5 3’ears) must have 
been afler the decisive years of his “infantile sexual in^-estigation” when 
he formed his mother-cherishing, father-missing complex. Further e.x- 
amples of the autiior's expressed intention to fill in gaps, however, are not 
apparent on perusal of later pages. 

Through the erotic relations to the mother, the author reasons that 
lA!on,ardo became homose.xual, giving ns evidence his love for fine apparel 
and his good-looking male pupils, tliough he admits that proof is quite 
lacking. Later he states that “Sexual repression caused him to sublimate 
his libido into a thirst for knowledge, which conditioned his se.xual inactivity 
for his entire later life.” Even the author admits that two of Leonardo's 
characteristics remain unc.xiil.aincd, “First, his particular tendcnc3’ to 
repress his impulses, and second, his cxtrnordinnr3' ability to sublimate the 
primitive impulses.” 

To those who enthusiastically follow this modern pioneer of sexual 
])hilo.soph3', this interpretation Mil doubtlc.s-s be sufficient and absorbing. 
The cover advertisement even .speaks of itas one of the outstanding achieve- 
ments in the field of i).sycholog3'. The larger numlx-r of re;idcrs, un.s3mi- 
pathetic and critic.al, will find that it confirms their skejjticism if their 
curiosity leads them to consider it at all. Few, indeed, will lie converted 
bv sucli phautastic;il, far-fetched and often loo.sc and illogical reasoning. 

' J:;. K. 
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Surgery of the Chest. By George F. Straub, M.D., F.A.C.S. Pp. 

475 ; 341 illustrations, including 68 color plates. Springfield, III. ; Charles 

C Thomas, 1932. Price, S10.50. 

Excellent chapters on the history of chest surgery and the principles 
of the physiology and surgical phj’-siopaithology of the chest precede dis- 
cussion of the Roentgen ray and bronchoscopy in the diagnosis of intratho- 
racic lesions. Two chapters, each adequately illustrated, show the general 
principles of the technique of intratlioracic operations, including anesthesia. 
His description of the operative treatment of tuberculosis shows a wide 
experience udth the method. In the discussion of acute empyema he does 
not mention the modern methods of tidal drainage which are now in common 
use in this country. Very little space is given to the treatment of lung 
abscess and bronchiectasis. An excellently written chapter describes the 
surgery of the heart. Surgery of the mediastinum is treated more completely 
than in most other one-volume books. The author illustrates profuseB^ 
the various operative methods, drawing largely from the German literature. 
The final cliapter in the book is devoted to the surgical treatment of angina 
pectoris and asthma by sympathetic ner\'^e ganglion resection. 

The book represents a valual^le addition to the literature on the surgery 
of the chest. It is up to date in most particulars and is extremely well illus- 
trated. No references are quoted directly but a iDibliography is included 
before the index. The author writes with an easy style and the printing and 
binding are in excellent taste, all of which combine to recommend the work 
to those interested in obtaining a Icnowledge of this branch of surger}L 

L. F. 


Cancer; What Everyone Should Know About It. By Jaaies A. 

Tobey, Dr. P.H. With Introduction by Joseph Colt Bloodgood, 

M.D., and H. L. Mencken. Pp. 323; 17 illustrations. New York: 

Alfred A. Knopf, 1932. Price, S3.00. 

This book, prepared to assist in the campaign for the “ Control of Cancer,” 
is intended chiefly for the general public. In the campaign whose foundation 
stone is “ come early and hope to be cured,” we may have arrived at the 
point where its evaluation as a means of diminishing the incidence of cancer 
can soon be determined. 

In criticism of the book it might be said that its size and cost may lessen 
its popularity, that it is discursive, carrying the reader into many enter- 
taining but unnecessary by-paths, and that it gives the impression of incon- 
sistency and contradiction liy overemphasizing the curability of a disease 
shown afterward to be really very fatal. J. McF. 


La Maladie de Boeck. By A. Kissmeyer, Mededn de ITnstitut Finsen. 

Preface bj^ Dr. J. Darier. Pp. 147; 67 illustrations. Copenliagen, 

Levin and Munksgaard, 1932. 

The protean morbid anatomic changes on the skin and histology are 
covered exhaustively in an authoritative manner. The newer information 
about bone lesions is particularly needed and welcome. The author stems 
the current trend to regard sarcoid as a tuberculid, criticizing the validity of 
tubercle bacillus findings, and even hinting at such other granuloma.s as 
leprosy as a causative factor. F. IV . 
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The Cambridge Medical School. Sir Humphry Daitt Rolleston 
Bart., G.C.V.O., K.C.B., M.D., Hon. D.Sc., D.C.L., LL.D., Regius 
Professor of Ph 3 ^sic in the University of Cambridge, etc. Pp. 235; 
illustrated. New York: The Macmillan Companj% 1932. Price, S5.00. 

To those who vdsh to follow the thread of British medical education 
through the tangled skein of their medical progress this book will prove 
more helpful as well as vastlj’’ more entertaining than the more direct edu- 
cational statements. Written in the author’s well knovm charming stjde 
and Muth full regard for the principle that personalities are more intriguing 
to the average reader than abstractions or pedagogical events, the book 
first tells the general stor 3 ’- of the Cambridge medical and then gives short 
accounts of its various departments. To the historically "minded the earlier 
stor 3 ' will perhaps prove the more interesting, though the larger part of 
the book contains lengthier chapters about the various departments, 
especially the seven preclinical chairs, that permit more adequate and 
satisfactor 3 ^ treatment. Lists of the holders of the various chairs are valu- 
able both for reference and as showing how great ma 3 ^ be the influence of 
one mind, both in qualit 3 ’^ and in the number of 3 '^ears that it is e.verted. 
The well chosen illustrations complete the satisfaction with which one 
handles this volume. , E. K. 


Builders of Americ.an Medicine. Being a Collection of Original Papers 
read before the Victor C. Vaughan Society of the University of Michigan 
Medical School. Pp. 243; illustrated. Ann Arbor: George Wahr, 1932. 

The portra 3 'al of 12 noted American ph 3 ’sicians in this book is in itself 
a real addition to American medical histor 3 ’^; but it possesses still further 
importance as an example of the constructive interest that medical school 
seniors can exhibit. The Victor C. Vaughan Society is to be congratulated 
not onl 3 '' on the historical acumen and literar 3 ' abilit 3 ' shown by the authors 
of the 12 chapters here selected from their fortnightb"^ meetings, but also 
on its successes in outlining to other medical students a valuable approach 
to the fascinations of medical histor 3 '. E. K. 


BOOKS RECEIYED. 


NEW BOOKS. 

A Handbook of Expcrmcntal Pathology. B 3 ’’ George W.^goner, M.U., 
Associate in Patholog 5 ', and R. Philip Custer, M.D., Associate in 
Research Patholog 3 ’, The School of jMcdicino, University of Penn- 
svlvania. Pp. 160;' 22 illustrations, various tables and charts. Spring- 
fi'eld. 111: Charles C Thomas, 1932. Price, $4.00. 

Clinical Gi/nccologii. By C. Jeff Miller, M.D., Professor of CT 3 mecolog 3 -, 
Tulanc 'University School of Medicine; Chief of the Department of 
Gynecology of Touro Infirmary, etc. Pp. 5(50; 134 illustrations. St. 
Ijouis: The (D. V. Mo.sby Coinpani', 1932. Price, SIO.OO. 

Synopsis' of Gynecology. By Harry Sturgeon Crosse.v, M.D F..VC.S., 
' Prefc^sor of Clinical Gvnecologv, Washington University IMedical School, 
etc. - and Robert James Crossen, M.D., Instructor in Clinical Gimecol- 
(nn-’and Obstetrics, Washington University School of Medicine, etc. 
Pp. 227; 1 10 illustrations. St. Louis: The C. V. Mo.sby Coinpani-, 1932. 
Price, S2.75. 
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Clinical Laboratory Manual for Nurses and Technicians. By Sister Alma, 
Chief Laboratory Technician and Instructor of Nurses at St. Thomas 
Hospital, Akron. Pp. 159; 55 illustrations. St. Louis: The C. V. 
Mosby Company, 1932. Price, S1.75. • 

Antony van Leeuwenhoek and his “Little Animals.” By Clifford Dobell, 
F.R.S., Protistologist to the Medical Research Council, London; Foreign 
Member of the R. Accddemia dei Lincei, Rome; Sometime Fellow of 
Trinity College, Cambridge. Pp. 435; illustrated. New York: Har- 
court. Brace & Co., 1932. 

Children’s Tonsils In and Out. By Albert D. Kaiser, M.D., Associate 
Professor of Pediatrics, University of Rochester Medical School, etc. 
Pp. 307; 25 figures. Philadelpliia: J. B. Lippincott Company, 1932. 
Price, $5.00. 

Alcohol and Man. Edited by Haven Emerson, M.D., De Lamar Institute 
of Public Health, Columbia University. Associate Editors: Henry A. 
Christian, M.D., and Reid Hunt, M.D., Harvard University; Arthur 
Hunter, LL.D., F.A.C.S., New York Life Insurance Company; Charles 
C. Lieb, M.D., Columbia University; Walter R. Miles, Ph.D., Yale 
University; Ernest G. Stillala.n, M.D., Rockefeller Institute for Medi- 
cal Research. Pp. 451; illustrated •with tables. New York: The 
Macmillan Company, 1932. Price, $3.50. 

Causation, Diagnosis and Treatment of Cancer., The Beaumont Founda- 
tion Lectures, Series No. 10. By Jambs Ewing, M.D., Professor of 
Pathology, Cornell University Medical College. Pp. 87. Baltimore: 
The Williams & Willdns Company, 1931. Price, $1.00. For re'view 
see p. 116. 

Publications of the Committee on the Costs of Medical Care: No. 19. Uni- 
versity Student Health Services. A Study of Organization, Services Rend- 
ered, and Costs in Cornell University, Yale University, the University 
of Michigan, the University of Minnesota, the University of California, 
and Oregon State Agricultural College. B 3 '- Don M, Griswold, M.D., 
Dr, P.H., and Hazel I. Spicer. Pp. 114; illustrated -with tables. No. 
20. A Commxtnity Medical Service Organized Under Industrial Ausyices 
in Roanoke Rapids, North Carolina. By I. S. Falk, Ph.D., Don M. 
Griswold, M.D., Dr. P.H., and Hazel I. Spicer. AVith Reports on 
Certain Phases of the Organization by David Riesman, M.D., Sc.D., 
and George P. Muller, M.D. Pp. 105; illustrated with tables. 
Chicago: The University of Chicago Press, 1932. Price, 90 cents each. 

Practical Obstetrics. By P. Brooke Bland, M.D., Professor of Obstetrics, 
Jefferson Medical College; Chief Obstetrician, Jefferson Medical College 
Hospital. Assisted by Thaddbus L. Montgomery, M.D., Associate in 
Obstetrics, Jefferson Medical College. Pp. 730; 516 illustrations, includ- 
ing 21 colored plates. Philadelphia; F. A. Davis Company, 1932. 
Price, $8.00. 

Transactions of the American Otological Society, Inc. Vol. XXII. Sixtj''- 
fifth Annual Meeting, Atlantic City, Maj"" 17 and 18, 1932. Published 
bj’’ the Societ}'', 1932. Pp. 376; illustrated. 

NEW EDITIONS. 

Injuries of the Eye. By Harry Vanderbilt Wurdemann, M.D., Sc.D., 
F.A.C.S., Colonel, Medical Reserve Corps; Flight Surgeon, Air Corps, 
U. S. i^m 3 % etc. Pp. 900; 236 illustrations. Second edition. St. 
Louis; The C. N. Mosby Compan 3 % 1932. Price, $13.50. 

The second edition of this book is a complete treatise on injuries of the eye 
and their treatment. The more recent original literature is included. 
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Quantitative Aspects of Iron Deficiency in Hypochromic Anemia: 
The Parenteral Administration of Iron.— During the past few years 
a certain amount of information has been derived from various studies 
which indicate that many forms of hjTpocliromic anemia depend chiefly 
on deficiency of iron. In the present study of Heath, Strauss and 
Castle (J. Clin. IntcsL, 1932, 11, 1293) two purposes were undertaken; 
first, to compare the doses of iron given parenterally with that given 
by mouth, and, second, to determine the fate of iron administered 
parenterally in order to establish a quantitative basis for tlie better 
knowledge of tliis tj^ie of deficiency. For the purpose of the investiga- 
tion, 17 patients wdth hypochromic anemia were studied most com- 
pletely. It was found that 1000 mg. of metallic iron given orally is 
appro.ximately equivalent, from the point of view of tlie building of 
blood, to 32 mg. of iron given parenterally. The amount of iron given 
in this way represented quite closely the amount of iron gained in the 
circulating hemoglobin and is used in the building of new hemoglobin. 
For several reasons the authors think it inadvisable to give such large 
doses of iron parenterally and state that it is undesirable to give the 
iron this way ratlier than by mouth. TJiey conclude from these studies 
that certain types of hypochromic anemia are dependent upon a defi- 
ciency of iron which prevents adequate hemoglobin formation. 


Relationship Between Acute Liver Injury Induced by Alcohol, Reten- 
tion in Plasma of Phenoltetrachlorphthalein and Elimination of Phenol- 
sulphonephthalein. — Several monthsago in this section was recorded some 
observations which have been made on the efl'ect of liver injury and 
the elimination of phenolsulphonephthalcin. In this connection it was 
shown that animals which were given alcohol, which presumably injured 
the liver, had a high elimination of phenolsulphonephth.'ilein and^ that 
despite a concomitant nephritis in an occasional animal. AIacNidf.u 
(Proc. Soc. Exp. Biol, and Med., 1932, 30, 78) has continued hi.s studie.s 
on this problem and has reported upon a scries of animals wlio were 
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kept in a state of semialcoholic anesthesia as a result of the repeated 
introduction from time to time of 10 to 15 cc. of 40 per cent of ethyl 
alcohol for 12 hours. Eight experimental animals were used and 4 
controls, in order to study if there was any relationship between the 
percentage of retention and rate of disappearance of phenoltetrachlor- 
phthalein from the plasma and the percentage of phenolsulphone- 
phthalein elimination during acute liver injury. It was found that in 
the control animal elimination of phenolsulphonephthalein was 66 per 
cent in a typical observation and the concentration of phenoltetra- 
chlorphthalein was 8 per cent. An excised liver specimen was entirely 
normal. A sample experiment with an experimental animal showed 
a phenoltetrachlorphthalein concenti*ation of 16 per cent and a reten- 
tion of 7 per cent of the dye at the end of an hour. Elimination of 
phenolsulphonephthalein was 83 per cent. The biopsy of the livers 
of these ^dogs exhibited marked edema, failure of the nuclei to stain 
norrrially and the presence of certain amounts of stainable lipoid mate- 
rial which involved chiefly the periphery of the lobules. By this method 
of experimentation, using phenoltetrachlorphthalein, there was shown 
to be a definite relation between the degi-ee of liver injury and renal 
elimination of phenolsulphonephthalein. 
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Water Balance. — The fluid requirements of the surgical patient has 
within recent years attracted the attention of the surgeon. The patient 
may be unable to sAvallow fluids as the result of a lesion of the esophagus 
so that dehydration results from mere fluid restriction.. Such dehy- 
dration if not too extensive can be corrected by the simple ingestion 
of water (Austin and Ravdin, Trans. Coll. Phys., PhUa., 1931, 63, 10). 
On the other hand, besides simple restriction there may be a marked 
loss of fluid either by vomiting or from a fistula. Under such circum- 
stances there is not only fluid loss but a loss of salt at the same time. 
In the acute abdominal crises of an obstructive or suppurative char- 
acter, in extensive superficial burns, and in fistulie of the gastrointes- 
tinal tract, the maintenance of an adequate fluid intake and salt bal- 
ance becomes a matter of paramount importance (Orr, Am. J. Surg., 
1932, 18, 279). Not only is the loss of fluid from vomiting, denuded 
areas, and fistulie of importance, but the loss of fluid through the sMn 
and lungs is equally important. Wiley and Nevtjurgh {J. Clin. 
Invest., 1931, 10, 689) have made comparisons of the sources of supply 
and routes by which fluid is lost from the body. These authors studied 
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the relationship between the environment and the basal insensible loss 
of weight. They were able to calculate the insensible loss of water and 
found that in the case of the nude subject, the heat lost by the vaporiza- 
tion of water increased with environmental temperature and decreased 
with increasing humidity. With a clothed individual ehanging humid- 
ity did not aft'eet the amount of heat vaporized, but this value was still 
influenced by temperature. In a subsequent study Newburgh, AYiley 
and Lashmet (J. Clin. Invest, 1931, 10, 703) found that the water 
vapor in a 24-hour period carried with it 24 per cent of the total heat 
production. Later Wiley and Newburgh (J. Clin. Invest., 1931, 10, 
723) showed that the mechanism Avhich regulates the water content of 
even the normal individual is extremely labile. These authors have 
shown that tlie common clinical method of studjdng the water exchange 
by comparing the fluid ingested with' the urine and other easily cal- 
culated output is erroneous. The insensible loss of water through the 
skin and lungs was often greater than the loss of fluid through the 
kidneys. The water of o.xidation varied from 30 per cent to 75 per cent 
of the water eliminated in the urine. From their studies they conclude 
that none of the factors involved in tlie water exchange can be omitted 
if any accurate knowledge of water balance is to be obtained. Coller 
and Maddock (.7. Am. Med. Assn., 1932, 99, 875) on the basis of Wiley 
and Newburgh’s work have studied the insensible loss of fluid in sur- 
gical patients. In a study of IS patients these authors found tliat 
during operation and a 4-hour postoperative period the average loss 
of fluid amounted 1000 cc. Of this amount by far the greater amount 
(700 cc.) resulted from loss by perspiration and by the insensible loss. 
These studies indicate in a striking manner the strain placed on the 
patient’s water stores during and after operation. A series of papers by 
Gamble (iVete England J. Med., 1929, 201, -909), Haden and Orr (New 
York State J. Med., 1930, 30, 1161) have stressed the importance of the 
salt loss which is usually associated with fluid loss in surgical patients. 
The major ions lost are sodium, chlorid and bicarbonate. The persis- 
tent loss of these ions results in a disturbance of the acid-base balance. 
Whether the final condition is one of alkalosis or acidosis depends on 
the degree to which acid or base ions are lost. With either condition 
there may be an associated ketosis. Simple hemoglobin or hematocrit 
estimations are useful methods in determining the degree of dehydra- 
tion beyond the examination of the texture of the skin and mucous mem- 
branes and the urinary output. Valuable also are the methods for 
studying serum protein. The Page and Van Sly'ke method (.7. Am. 
Med. As.sn., 1932, 99, 1344) is simple and probably much more accurate 
than is the determination of scrum protein by the refractometer. 
llecently Doi.ch and Poech.muller {lloppc-Set/ler’s Zeitsch., 1931, 
195, 28) have described a new method for determining the water in the 
blood and this may prove a valuable addition to our other methods 
of determining fluid requirements. Drake, Marsh and Gamble 
{Am. J. Dis. Child., 1930, 40, 705) have in a very interesting article 
shown that, in treating dehydration in which there is an associated 
disturbance of the acid-base balance, it is more important first to 
correct ilchydration before attempting to correct blood reaction. In 
fact, in the majority of instances the correction of the dehydration and 
salt loss will at the same time correct the acid-base disturbance. 
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Fever Therapy of Neurological Diseases With Pyrifer.— Presenting 
a critieal analysis of the results obtained in 130 patients who were 
observed for from 1 to 4 years after treatment with pyrifer, out of a 
total of 220 patients to whom this agent was administered, Mandl and 
Sperling {Med. Klin., 1932, 28, 620) submit the following conclusions; 
Pyrifer constitutes no advance in the therapy of progressive general 
paralysis. Although one can produce complete remissions, these are, 
however, not lasting. The agent is of value in these cases only as a 
substitute for malaria or relapsing fever therapy, when contraindicated 
or impossibly. The best results from the use of pyrifer are obtained 
in tabes dorsalis. In those cases, however, where there are serious 
changes in the spinal fluid, malaria therapy is preferable. Pyrifer 
treatment is contraindicated in cases of tabes dorsalis of the severe 
atrophic-atactic forms and in the presence of optic atrophy. The 
results are promising in cases of cerebral spinal syphilis which are not 
of long duration and which do not show irreparable damage. The 
influence of pyrifer on the spinal fluid in general paralysis is less pro- 
found and less lasting than is that of malaria treatment. It more 
nearly approaches malaria treatment, however, in its influence upon 
the spinal fluid in tabes and cerebrospinal lues. Pyrifer acts favorably 
upon the individual recrudescences of multiple sclerosis and perhaps 
may ward off progress of the disease for a few years, but it is not cap- 
able of preventing new recurrences and it is contraindicated in the very 
acute ones and useless in the severe chronic forms. The results of its 
use are questionable in Parkinsonism and schizophrenia. The best 
results are obtained in the syphilitic lesions when pyrifer treatment is 
combined with the administration of neoarsphenamin. If the proper 
technique be employed and the indications and contraindications be 
observed, the use of pyrifer is without danger. 


Ephedrin Treatment of Narcolepsy. — In view of the general failure 
of all previous attempts to treat narcolepsy and of the recent favorable 
results reported from the administration of ephedrin, Collins {Ann. 
hit. Med., 1932, 6, 1289) employed it in 2 patients under conditions 
of well-controlled observation. He reports complete control of the 
symptoms in both patients which control became manifest almost 
immediately after the beginning of the therapy. In both instances, 
however, it was necessary to place the patient upon continued admin- 
istration of the drug in order to maintain control. He states that 
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the best results are obtained by administering the drug orally, 3 times 
a day, in doses of 0.025 to 0.05 gm. (| to f grain). The best times for 
administration seem to be at about 8 a.m., noon and 4 p.m. The time 
of the latter dose is especially important in order to avoid overstimula- 
tion of the patient which may persist into the normal sleep period if 
the drug be administered later in the day. It is wisest to begin with 
the smaller dose and to increase until the minimal effective dose is 
determined for each individual patient. Larger doses than the maxi- 
mum stated seem occasionally to be required but were not necessary 
in eitlier of ^ the patients who were the subjects of these observations. 

On the Action of the So-called Circulation Hormone Upon Vascular 
Tonus.— SCHRETZENMAYR (Zischr. f. KreislaiifforscJi., 1932, 24, 225) 
conducted a series of comparative experiments upon intact animals 
for the purpose of studying tlie actions upon the tone of the vessels of 
the follovdng so-called hormones: eutonon, myoston, lakarnol, padu- 
tin; and of comparing tliem with the actions of pure adenosin phosphate. 
He finds that the four so-called hormones are similar in tlieir actions to 
the extent that tliese actions are exerted upon the periphery where 
they produce a greater or lesser degree of reduction in the tone of the 
arteries in the extremities, the intestinal tract and the kidney. Both 
quantitative and qualitative differences occur, however, in the actions 
of these substances. Eutonon can be shown pharmacologically to 
exert three distinct actions — one like cholin, a sympathomimetic action 
and a direct action producing relaxation of smooth muscle. Whether 
these actions are due to a single substance or to different substances 
contained in eutonon has not been established, but tlie latter inter- 
■ pretation seems the more probable since no one substance so far known 
possesses these three dissimilar properties, hlyoston and lacarnol 
resemble adenosin phosphate in their capacity to diminish vascular 
tone. Myoston, however, also contains a s^unpathomimetic component. 
Padutin on the other hand exerts a direct muscular depressant action 
on the arterioles. Both adenosin phosphate and the several hormone 
preparations are capable of promptly antagonizing the disturbances in 
cardiac rhythm which are produced by gynergen, barium and calcium. 
From these comparative studies tlie author feels that future therapy 
of the spastic disorders of the bloodvessels will be concerned chiefly with 
the use of adenosin phosphate rather than of the so-called circulatory 
hormones. 

The Treatment of Thyrotoxicosis With Hydrofluoric Acid. — Gorlit- 
ZER {Med. Klin., 1932, 28, 717) reviews the well-known depressant 
influence of iodin upon the basal metabolism and reports his own ex-peri- 
ments and tliose of others which show that all of the halogens c.xert a 
similar influence, fluorin being by far the most active. He also presents 
evndence to show that fluorin can be absorbed through the unbroken 
skin in the form of dilute solutions of hydrofluoric acid. On the basis 
of these considerations, the author Itas treated a group of patients 
suffering from thyrotoxicosis by a scries of baths in dilute hydrofluoric 
acid The baths were given at an average temperature of 30° C. for 
a duration of 20 miniites and contained 30 cc. of concentrated fiydro- 
fluoric acid in 200 lifers of water. Slight variation.s were made in the 
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temperature of the baths to suit individual need. No harmful results 
whatsoever and no discomfort were produced by these baths. The 
number of baths employed varied for different patients between 4 and 
20. In all 24 patients were treated in this manner and the effects of 
the treatment were controlled both by careful recording of the clinical 
signs and by changes in the basal metabolism and the body weight. 
All patients derived considerable improvement from the treatment, 
many of them having the basal metabolism brought down in a signifi- 
cant manner, but in no instance to normal. In this latter gi’oup of 
patients there was generally also a significant gain in weight. The 
effects of the treatment seemed to be fairly lasting as determined by 
adequate follow-up studies. In a few of the patients the baths alone 
were insufficient to_ bring about sufficient measure of clinical improve- 
ment and reduction of basal metabolism and in these operative pro- 
cedures were undertaken after which repetition of the baths proved 
effective. The author cautions concerning the difficulty of handling 
hydrofluoric acid in its concentrated form and warns that the bath 
tub must be lined with an impervious layer of rubber in order to prevent 
the action of acid upon the tub wall. 
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Hemophilia. — Birch (J. Am. Med. Assn., 1932, 99, 1566) studied 35 
cases of hemophilfa. The ages ranged from the newborn to 52 years. 
Of these cases 7 were sporadic, while 28 had a definite family history. 
The histories of 20 families were traced. These consisted of from 4 to 
7 generations. An analysis of these histories shows tliat persons with 
hemophilia have more daughters than sons, while transmitters have 
more sons than daughters. Over 71 per cent of the transmitters’ 
sons had hemophilia. Only 10 to 15 per cent of the transmitters’ 
daughters had at least 1 normal son and no hemophiliac sons. Of the 
hemophiliac daughters, only 3 to 7 per cent had at least 1 normal son 
andjno hemophiliac sons. Nineteen patients had been receiving ovar- 
ian therapy for more than 6 months; 9 of these showed a good response, 
and 9 showed definite but less marked improvement, while the eondi- 
tion of 1 remained unchanged. The response was both general and 
specific. The general improvement was shovTi by an increase in weight, 
hemoglobin and ^'itality. The specific response was shown by a de- 
crease in number and severity of hemorrhages and a lowering of the 
coagulation time. The prolongation of the coagulation time in hemo- 
philia is due to increase in the resistance of the blood platelets, for 
when this resistance is overcome the blood clots in normal time. The 
blood of a person with hemophilia is morphologically normal. The 
red cells and hemoglobin may show a secondary anemia, the degree of 
which depends on the extent and recency of hemorrhage. The white 
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cells, especially the polymorphonuclear neutrophils, are increased fol- 
lowing confined hemorrhages. The thrombocytes are present in normal 
number, and their morphology does not differ from tiie normal. The 
resistance of the thrombocytes is greatly increased, and when tin’s 
resistance is overcome the' blood clots in normal time. This shows 
that the prolongation of the coagulation time is due to the increased 
resistance of the blood platelets. If the clotting time of the blood is 
in e.\'eess of 1 hour, the red cells settle to the bottom, leanng blood 
plasma above. In a general way, the sooner sedimentation begins, the 
longer the clotting time will be. Roughly spealdng, tlie se^^erity of 
the hemophilia is in direct proportion to the length of the clotting time. 
In 1 patient with a serious hemorrhage the coagulation time was in 
excess of 45 minutes. Patients are relatively safe if the coagulation time 
does not exceed 1 hour. 


Congenital Syphilis,— Atlee and Tyson (Am. J. Dk. Child., 1932, 
44, 718) followed 107 babies of syphilitic mothers in their clinic for 
varjdng lengths of time. The condition was checked by studies of the 
blood and bj^ clinical examination. Some of these babies received anti- 
syphilitic treatment. Some babies were not considered as being in need 
of antisj'philitic treatment or were not treated because of poor co- 
operation of the parents. In analyzing tlie result of treatment it was 
found that in not 1 infant that received at least 1 full course of injec- 
tions, with regular attendance at the clinic, did any signs or symptoms, 
serologic or clim’cal, of congenital syphilis become raahifest during the 
period of observation. The few babies dei’eloping symptoms or show- 
ing a 4-4- Wassermann reactions during their first year had received 
little or' no treatment, and their attendance at the clinic had been 
irregular. The general condition of the patients followed, when last 
seen, were extremely good in the great majority of instances. In a few 
babies whose mothers failed to follow the dietary instructions rickets 
had developed. There was 1 case in which it was interesting to note 
that a negative Wassermann should not be relied on as a proof of cure 
unless corroborated by other data. A greater number of patients than 
presented in tliis series must be studied in order to prove the point 
that is emphasized in this presentation. This is that this minimum 
amount of treatment, started immediately after birth, is svifficient to 
cure congenital sjphilis in this symiptomless stage, which is probably the 
equivalent of the early primary stage of the disease. The main objec- 
tion raised to prolonged treatment of these babies lies in the fact that it 
is impossible to tell at liirth which babies are going to develop the 
disease and which arc going to escape it. Those that would escape it 
might be injured to a certain extent by the intensive treatment advo- 
cated by most syphilographcrs. The authors’ experience is that babies 
who show definite signs of syphilis at birth do not survive even though 
treated immediately. They feel that a po3iti^’e Wassermann reaction 
of tlic cord blood is sufficient evidence to warrant early anti.syphilitic 
treatment. On the other hand, they feel tliat a negative Wa.ssermann 
reaction of the cord blood in a child whose mother is definitely syphilitic 
is not .sufficient evidence that the baby will escape congenital syphilis, 
and the treatment should be given. In this wiiy a higli percentage of 
cures will result from treatment continued over a jieriod of M weeks. 
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The -Newer Conception of Diphtheria Immunization. — Strong {Arch. 
Pcd., 1932j 49, 614) states that all children, excepting those showing 
decided allergic tendencies, should be given the benefit of active im- 
munization against diphtheria during preschool ages of from 6 months 
to 6 years without a preliminary Schick test. He recommended the 
administration of not less than 2 or more than 3 1-cc. doses' of diphtheria 
toxoid or the Ramon anatoxin at intervals of 3 weeks. Children of 
school age and adults show more local and general reactions to the 
bacterial protein of toxoid. So that an intradermal test for sensitive- 
ness should be performed before administering the immunizing injec- 
tions. If evidence of sensitiveness appears within 3 days after the intra- 
dermal test, the doses of toxoid should be changed and given 0.1, 0.25, 
0.5, 1 and 0.1 cc. of diphtheria toxoid at intervals of 1 week instead of 
3. The great susceptibility of the preschool child justifies the elimina- 
tion of the preliminary Schick test, but it is desirable that this prelim- 
inary test be performed on older children, especially in the cities where 
many children will be found who have acquired an immunity. Among 
rural children there is a greater susceptibility to diphtheria as evidenced 
by the greater frequency of positive Schick tests. As argument in 
favor of the toxoid over the toxin-antitoxin as an immunizing agent it 
is claimed that the toxoid is from 20 to 30 per cent more effective even 
in the 2-dose administration. It contains no serum to sensitize to 
later therapeutic sera. It contains no free toxin, and is more stable and 
is not affected by freezing. It is believed that many of the difficul- 
ties of immunization have been obliterated by this newer development. 
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The Life History of the Treponema Pallidum.— After a thorough 
analysis of the past and present concepts in regard to tlie etiology and 
pathogenesis of syphilis, Ingraham {Am. J. SyjAi., 1932, 16, 155), 
while not depreciating the great strides that have been made in the last 
30 years, feels that our Icnowledge of tin's disease, today, leaves much 
to be desired. When one considers the long and tedious treatment 
that is necessary to effect a "clinical cure” even in an early case, and 
when one realizes, as clinical and pathologic studies have so often 
pointed out, that a conservative physician of the present generation 
can guarantee no patient freedom from relapse even after the most 
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vigorous and prolonged treatment, this notwithstanding the apparent 
specificity of the arsphenamins for the Treponema pallidum, it becomes 
obvious that a certain refinement of our present-day methods, were 
such possible, would not be amiss. It is reasonable to suppose that 
this improvement would be realized most rapidly tlirough a better 
understancfing of the life historj’^ of the microorganism causing the 
disease. Since Schaudinn succeeded in identifjdng tlie Treponema pal- 
lidum, in 1905, and Noguchi, 6 years later, apparently obtained pure 
cultures of the microorganism wliich were virulent, it has become cus- 
tomary to explain the peculiar characteristics of this disease, such as 
the long incubation periods, the sjonptomless latent stages, the almost 
sterile but none the less destructive tertiary lesions, as some unusuaf 
reaction on the part of the immunity mechanism of the host which 
strives wth great difficulty, and often unsuccessfully, to destroy the 
acclimated spirochete. Such hypotheses are difficult to prove or to 
disprove. Under the circumstances, it seems worth while to consider 
the supposition that the spirochete of s^'philis may perform some type 
of a cycle of evolution, especially since it has been proved that the 
related microorganisms, the Trypanosomata, do so, and since it has 
been suggested in the cases of certain otlier of the parasitic genera of 
the Spirochetacem, the Cristispira, the Borrelia, and the Leptospira. 
The idea here presented is not a new one, for it seems that Schaudinn, 
before his untimely death in 1906, expressed the belief that his micro- 
organism was, in actuality, a protozoon. McDonagh has been bold 
enough to describe a complete cycle of evolution on what is, perhaps, 
insufficient e\ddence. But numerous observers, following in the foot- 
steps of Meirowsky and Levaditi have demonstrated beyond any 
reasonable doubt that tlie Treponema pallidum does possess a granular 
stage. They have not, however, been able to show conclusively tliat 
these granules are \’irulent, and thus, tliat they are a portion of an evo- 
lutive cycle, though much of their work has been strongly suggestive. 
While it is, perhaps, unnecessary to state that notliing short of absolute 
proof of tin’s evasive problem should be accepted, it would seem that 
further studies vitli slight modifications of the older techniques might 
bear worthwhile fruit. 


Pemphigus Treatment With Partly Successful Results.— SunzDERCEK 
and Wise (Med. J. and Rcc., 1932, 136, (bl) report 5 consecutive c;ises 
of pemphigus, 3 of which were either cured or markedly improved, 
1 died of pneumonia wliile apparently improving, and 1, after a com- 
plete remission, suffered a severe recurrence after an abdominal opera- 
tion. The tjTJC of treatment suggested by the authors is as follows: 
h) E.vpert nursing; (2) many local measures, including potassium per- 
manganate batlis, lotions, etc.; (3) large doses of arsenic; (4) daily high 
colonic irrigations with large quantities of fluid containing either bicar- 
bonate of soda or an iodin prcjiaration; (5) large quantities of vitamin 
D- (6) salt-poor, protein-low, vitamin-high diet; (7) trichopliytin or 
monilia vaccine or both. No scientific basis for the above therapeutic 
measures is claimed b^- the autliom. but empirically they seem to prom- 
ise the best results as yet available. 
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Statistics on Cancer of the Cervix.— The report presented by Philipp 
{Zentralbl. f, Gynak., 1932, 56, 212) from Stoeckel’s Clinic in Berlin is 
based 'on 446 cases of cervical cancer which were treated between 1923 
and 1925. Of this number 40.8 per cent were operable, 19 per cent 
were borderline and 40.2 per cent were inoperable. The rate of 5-year 
cures for the group as a whole was 36 per cent but by separate groups 
it was 57.3 per cent for the operable, 31.7 per cent for the borderline 
and 16 per cent for the inoperable cases. Of the entire group 131 cases 
were subjected to surgical operation and 74 (56.5 per cent) remained 
free from reeurrence. Most of these operations were perfprmed by 
Bumm and Warnekros, who preceded Stoeckel at this clinic. Of this 
series of operations 109 were in the operable class, with 62 per cent 
cures, 19 were borderline, with 31.5 per cent cures, and 3 cases were 
inoperable and all died. Irradiation was given in a series of 315 cases 
of whom 27.6 per cent remained free from recurrence. By groups this 
series consisted of 74 operable cases, with 50 per cent cures, 66 border- 
line, with 32 per cent cures, and 175 inoperable, vdth 16.6 per cent 
cures. A comparison of these results with those published from the 
same clinic for the years 1913-1919 shows that the rate of cure in the 
old series was 40 per cent for operation compared to the present 56.5 
per cent and 15.25 per cent for irradiation as compared to 27,6 per cent 
in this series. The primary mortality in the 131 Wertheim operations 
was 8.4 per cent, of which only 5.3 per cent were due to infections. 
This low rate of fatal infections is probably due to the fact that viru- 
lence tests are performed on all carcinomas before operation and those 
cases which are infected with organisms of high virulence are excluded 
from operative treatment. Most of the operative cases received post- 
operative irradiation, but the author is not definitely prepared to say 
that it has improved the results; In 108 patients the regional lymphatic 
glands were examined and of 16 cases which showed carcinoma onlj’^ 
2 are free from recurrence as opposed to 58 free from recurrence in a 
series of 92 in wliich the glands showed no carcinomatous infiltration. 
Considering the results of irradiation it was found that the present 
series showed a curability rate of 50 per cent in operable cases, 32 per 
cent in borderline and 16.6 per cent in inoperable cases as against 28, 
21 and 6 per cent for similar groups in the earlier series. The improve- 
ment in tliese results has been due to improved technique and not to 
any change in the t5q)e of material treated. No advantage was noted 
in the combination of radium and Roentgen ray over radium alone. A 
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comparison of the relative cures obtained by irradiation and bj^ opera- 
tion would seem to indicate that operation gives better results in tlie 
early operable cases, but in the borderline and inoperable cases irra- 
diation seems preferable. ^^Tiile statistical summaries are usually A’ery 
uninteresting, this report, coming from one of the foremost German 
clinics where there has been an extensive experience in both the opera- 
tive and irradiation treatment of cervical cancer, shows that their 
results are excellent for this type of worlc and have materially improved 
since the previous report was published. 


Cervical Polyps.— 1\Tien a cervical polyp is found in the com-se of a 
gynecologic examination the usual feeling among gjmecologists is that 
an entirely benign lesion is present and that the simple removal of the 
polyp is all that null be necessary for the complete cure of the patient. 
That such an opinion is not always justified is stated by Frankl 
{Zcntralbl. f. Gynak., 1932, 56, 1858), of "Ibenna. In a series of 318 
cases he found a carcinoma of the cervix in the tissues adjacent to 
absolutely benign poljTps in 3 instances. Such an experience, he 
believes, emphasizes the necessity of careful palpation and inspection 
of the cer\dx together with e-xploration of the cer\dcal mucosa with a 
sound and when broken particles of tissue are reeovered, rdicroscopic 
examination of such tissues. In the presence of a frankly carcinoma- 
tous cer\dcal polyp even without associated carcinoma of the cervix, 
he believes that panliysterectomy is indicated. (The pedicle of the 
polyp should be e.xamined with especial care. — C.C.N..) 
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Uveitis With Dysacousia, Alopecia and Poliosis. — Tlu-ee cases of sev- 
ere uveitis resulting in secondary glaucoma, phthisis bulbi, or both, 
and associated with transitory deafness, alopecia and depiginentation 
of the skin and hair, particularly- of the eyebrows and eyelashes, is 
reported by Rones {Arch. Ophih., 1932, vol. 7). In none of these 
cases was any specific cause of the uveitis found. One of the patients 
was found to be sensitive to iiveal pigment. The fundus was not visible 
in any of the 3 patients reported by the author. Rut in .several pre- 
viousiy reported similar c-ascs depigmentntion of the clioroid was 
observed. Depigmentntion of the hair and also deafnc.ss and alopecia 
have been reported in association with sympathetic ophthalmia. This 
fact taken in connection with the proven sensitivity to uveal pigment 
in I'of his cases, suirgests to the author that the depigrnenfation of the 
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skin and hair seen in patients Avith infiammatory diseases of the uveal 
tract^ is not a chance association, but the result of an anaphylactic 
reaction affecting the pigmented tissues. These patients have a trans- 
ient allergy to pigment. No CAudence of endocrine dysfunction A\^as 
found in the reported cases. 


Hemorrhagic Retinitis in Vomiting of Pregnancy.— Standee (S^^rg., 
Gyncc. and Obst., 1932, 54, 129) reports 2 cases of hemorrhagic retinitis 
occm'ring in patients AAuth pernicious vomiting of pregnancy. The 
first patient Avas 5 months pregnant and had been vomiting and losing 
Aveight for 2 months. Numerous retinal and subhyaloid hemorrhages 
of A’^arying size A\'ere present in each eye Avithout arterial changes, exu- 
dates or edema. Therapeutic abortion Avas performed 8 days after 
the onset of hemorrhages, but the patient died 1 day later. Necropsy 
rcAmaled central necrosis of the liver and numerous patches of necrosis 
Avith many hyalin capillary thrombi in the anterior lobe of the hypophy- 
sis. The second patient Avas 4 months pregnant and had been Ammiting 
seAmrely and had lost 30 pounds. Many subhyaloid hemorrhages Avere 
present in each eye. Th'erapeutic abortion Avas performed immediately 
after the disco A'^ery of the hemorrhages. The patient recovered and 
most of the hemorrhages had disappeared 3 Aveeks later at the time of 
her discharge from the hospital. The changes in the blood and urine 
in these patients Avere of the type seen in severe vomiting of pregnancy. 
No hypertension Avas present. The hyperglycemia in the first case 
may have been caused by the lesions in the h^^pophysis. The hemor- 
rhages in the retina Avere apparently due to toxic injury to or increase 
in permeability of the capillary Avails. The occurrence of such hemor- 
rhages in the course of vomiting of pregnancy should be regarded as a 
grave prognostic sign and as an absolute indication for immediate 
termination of the pregnancy. 


Some Remarks on Changes of the Eyeground in Toxemia of Preg- 
nancy. — PiLLAT (Chmese Med. J., 1932, 46, 149) discusses the occur- 
rence of “retinitis of chronic nephritis in pregnancy” and of “retinitis 
in toxemia of pregnancy.” He believes that it is impossible to dis- 
tinguish the tAVo ophthalmoscopically Avith any degree of certainty 
since the picture of each is made up of edema, hemorrhages, punctate 
exudates, star figures, cotton-Avool patches and vascular changes. Four 
points favor the diagnosis of retinitis in toxemia of pregnancy: The 
presence of “ glassy” edemaof theretina, die visibility of foldsof themem- 
brana limitans interna, the absence of a typical star figure, the tendency 
to detachment of the retina. This type of retinitis usually occurs in 
the last tlu-ee months of pregnancy AAuth rather sudden onset and heals 
rather rapidlj^ after the birth of the child. It seldom recurs in subse- 
quent pregnancies. Retinitis of chronic nephritis in pregnancy is apt 
to occur earlier in the course of the pregnancy, to be chronic and to 
recur in succeeding pregnancies. The author does not believe that it 
is necessary to assmne a special pregnancy toxin to account for the 
occmrence of retinitis in pregnancy. Aside from the presence of a 
recognizable chronic nephritis, it is possible for the vroman to haA-e 
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latent primary or toxogenous hypertension with some damage to the 
vessel walls whieh is not recognized hy our ordinary' tests unless per- 
haps by examination of tlie retinal vessels. The strain imposed on 
these damaged vessels by an ordinary pregnancy might be sufficient 
to cause lesions of the brain, kidney and retina. Until such latent 
vessel lesions can be definitely ruled out in all cases, we are not justified 
in assuming the existence of a retinitis due to circulating pregnancy 
toxins. The author thinks that optic neuritis and retrobulbar neuritis 
occurring in the course of pregnancy but not in association with retin- 
itis are due not to the pregnancy proper but to some exogenous factor. 
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Symptom of Acute Suppurative Sphenoidal Sinusitis Not Previously 
Described.— Menzel {Monaisckr. f. Okrcnh., 1932, 66, 81) reports 4 
cases of acute sphenoiditis in wiiich lacrimation was a prominent symp- 
tom. This is a result of excitation of regional nerves— directly or indi- 
rectly — by the inflammatory process in the sphenoid sinus. Menzel 
mges that widespread observations be made in order to determine more 
accurately the actual incidence of lacrimation in sphenoiditis. 


Pathologic Changes in the Auditory Nerve in Otosclerosis and Their., 
Significance Clinically, Especially With Regard to Paracusis Willisii. — 
Based upon a liistopatliologic study of tlie auditory nerves from four 
subjects who had suffered from otosclerosis during tlieir life. Gray 
{J. Laryngol. and Otol., 1932, 47, 598) reports many interesting observa- 
tions and enlightening conclusions: In otosclerosis, the degenerative 
process begins in the medullary sheath and neurilemma of the coehlear 
nerve, and later in its a.xis-cylinder. This process occurs independ- 
ently' of tlie stapedial fixation or of tlie bony clianges in tlie labyrintliian 
capsule — and it -prahahly j^^cccdcs both. The clinical picture of oto- 
sclerosis-deafness, paracusis Willisii and tinnitus— is produced for the 
most part by cochlear nerve degeneration and later only to a minor 
degree by fixation of tlie stapes. Gray believes that the diminished 
secretion of wax in the meatus, the sluggish vasomotor reaction and 
accompanying diminished sensitiveness of tlie tympanic membrane, 
the osseous change in the labyrintli and tlie degeneration of the cochlear 
nerve fibers arc independent resultants of a common ctiologic factor, 
which is probably to be looked for in the vasomotor arc tliat controls 
tlie nutrition of tlie structures involved. Incidentally, he tliinks tliat 
atropliic rhinitis is due to a defective vasomotor mechanism of the 
nasal reflex arcs. 
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The Roentgen Ray Treatment of Gonorrheal Complications in Males. 
—Deep Roentgen ray therapy in the treatment of the various compli- 
cations of gonorrhea was studied by Liberson {Radiology, 1932, 18, 
758) in 119 males over a period of 6| years. In the order of efficacy, 
Roentgen ray therapy appears to be uniformly effective in painful 
heel due to a periosteal spur, may relieve pain of gonorrheal joint 
complications and has little effect on epididymitis, adenitis or uretliritis. 


Roentgen Therapy in Bone Metastasis of Carcinoma.—Most of the 
patients treated by Stenstrom {Radiology, 1932, 18, 741), particularly 
those e.vhibiting the osteoclastic type of metastasis, were benefited. 
Although the improvement was of rather short duration for the group 
as a whole, it was quite remarkable in some few instances. The 
Roentgen treatments seemed to be of very definite value in reducing 
the amount of drugs needed for pain, in getting patients out of bed 
and in restoring some of them to useful lives for as long as 2 years. 


An Original Method of Estimating Kidney Function by Means of 
the Roentgen Ray in Intravenous Urography.— Carhart {Am. J. Roent. 
and Rad. Ther., 1932, 27, 234) has devised a rapid method of esti- 
mating the percentage of skiodan eliminated in 30 minutes, and hopes 
that this will prove to be a direct test of renal function. Six flat- 
bottom, 20-cc. test tubes are grouped around a similar one at the center. 
Fifteen cubic centimeters of 2, 3, 4, 5, 6 and 8 per cent solutions of 
skiodan, respectively, are placed in the outer tubes, forming a scale or 
meter. In the central tube of the meter is placed 15 cc. of skiodan 
urine voided by the patient 30 minutes after the intravenous injection. 
A roentgenogram of the assembled tubes is then made, and the density 
of the central tube is compared with that of the scale tubes containing 
the known percentages of skiodan. The quantity of urine passed at 
30 minutes is also measured. With these data simple mathematical 
calculation will determine the total excretion of skiodan in 30 minutes. 
It is considered that approximately 40 per cent of the skiodan injected 
should be eliminated at 30 minutes. To be sure that there is no residual 
urine in the bladder a film is exposed over the bladder area after col- 
lecting the 30-minute specimen. 

Roentgen Treatment of Agranulocytosis. — Two cases of agranulo- 
cytosis successfully treated by Roentgen irradiation are reported by 
Gager and Speer (Am. J. Roent. and Rad. Ther., 1932, 27, 40). Both 
cases occurred in young women. In the first case one-third of an 
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erythema dose applied to the femur produced an immediate ameliora- 
tion, but scA^eral subsequent applications were required for clinical 
cure. In the second case a single application brought prompt and last- 
ing improvement. The witers consider these results to be an un- 
equivocal demonstration of the specific value of Roentgen irradiation 
in stimulating the production of granulocytes and of the ^^tal impor- 
tance of these cells to the body. 


Hepatosplenography. — To produce readily visible shadows of the liver 
and spleen, Kadrnka {Radiology, 1932, 18, 371) has employed thoro- 
trast, which is a 25 per cent solution of thorium dioxid. For intra- 
venous use it is diluted at least 10 times vdth 5 per cent glucose solution, 
sterilized by heating, and injected in increasing doses in the course of 
several days. To determine the patient’s tolerance an initial dose of 
not more than 0.1 grain of thorotrast per kilogi-am of body weight is 
given. “After that each dose is increased from 0.1 to 0.5 grain per 
kilogram of body weight until the desired dose is given, care being 
taken not to exceed the patient’s tolerance.” As a rule, a total of 
0.8 grain is sufficient to produce an intense shadow. Roentgen observa- 
tion should be made 24 hours after the last injection. The injections 
are generally well borne, and the method has appeared harmless over a 
limited time. “Until it has been used in, a larger series of cases, and 
these have been observed for a longer period of time, it should not be 
used routinely, especially in young individuals. The indications at 
present are limited to cases of carcinoma, echinococcus cysts and 
abscess of tlie liver and spleen, especially those in which there is a likeli- 
hood of subsequent smgical interference.” The metliod should not 
be used in patients with severe hepatic or splenic insufficiency, espe- 
cially those in whom tliere is also renal damage. Excretion of thoro- 
trast is very slow and only after several months is there an appreciable , 
diminution of the shadow density. 


A Demonstration of the Lymphatic Drainage From the Maxillary 
Sinuses. — Ten Aveeks after injection of a maxillary sinus with lipiodol 
a roentgenologic examination of the patient was made bj’’ Pfahleb 
{Am. J. Rocnt. and Rad. Ther., 1932, 27, 352). At this time a globule 
of lipiodol Avas retained in the sinus and tliere A\-ere scattered deposits 
in lymiph spaces from the zygoma to the clavicle, including the submen- 
tal and sublingual regions. Films made 1 year later shoAA’ed relatiA'cly 
little change in distribution but some general reduction. The autlior 
considered the case interesting in showing that upward drainage occurs, 
that lipiodol docs not accumulate in the Ijunph nodes and that elimina- 
tion of the drug by absorption may be extremely slow. 

Giant-cell Bone Tumor. — Peirce '{Am. J. Rocnt. and Rad. Thcraj)., 
1932, 28, 167) reports the results of treatment in 14 cases. In his 
opinion, Roentgen irradiation in repented and relatiA'cly moderate 
doses offers the most for the patient, except Avhon for cosmetic or func- 
tional reasons better results can be obtained by the addition of surgical 
intervention; but this should not folloAV Roentgen tlierapy short of 
6 Aveeks or more. If surgery is contemplated tliorough chemical 
cauterization of tlie caA-ity should be executed, followed immediately 
bv a consistent program of Roentgen therapy. 
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A Contribution to the Study of Truancy.— Broadwin {Am. J. Oriho- 
fsychiat., 1932, 3, 253) states that truancy is to be considered merely 
as one aspect of the total personality in its adjustment or maladjustment 
to the total situation. The study of the problem of truancy may open 
to us important personality disorder which might otherwise go unsus- 
pected. It requires a study of the child. and his unconscious psychic 
life, his instinctual strivings, their evolution and forms of expression. 
There are many generally accredited reasons for truancy, as loss of 
interest because of backwardness, bad associates, and so forth. Reasons 
of such character do not express the problem in terms of the deeper 
personality factors. "Since the school situation is in many respects a 
substitute for the situation in the home, one must seek a relationship 
between the adjustment in the home and the adjustment in the school. 
Truancy from school may then have its correlation in behavior symp- 
toms in the home. It may represent an act of defiance, an attempt to 
obtain love, or escape from real situations to which it is difficult to 
adjust.” This article describes a form of truancy occurring in the 
child who is suffering from a deep-seated neurosis of the obsessional type 
or who displays a neurotic character of the obsessional type. The 
truancy is part of the general symptomatology and part of the multi- 
plicity of personality difficulties which have received little corrective 
attention. In the typical case the child is absent for periods varying 
for several months to a year. The parent knows where the child is, 
that is, hear the mother or home. The truancy is not understood by 
the parents or school. The child may say that it is afraid to go to 
school, afraid of the teacher, or says it does not know why it won’t go 
to school. At home it is happy and carefree; at school it is fearful, 
miserable and runs away at the first chance. In the course of treatment 
the child eventually feels free to discuss problems. Obsessive ideas are 
revealed, such as the death of the mother or that the house is on fire, 
and so forth. The child feels that he must run home. Then he fears 
the return to school because of “terrible feeling” when these ideas come 
to his head. He would not tell these ideas before because they are 
“crazy ideas” and people might think him “crazy.” The reasons 
obtained from the child are meaningful in that they indicate the strong 
infantile love attachment to the mother and the intensive sadistic or 
hostile attitude towards her, which underlie the anxietJ^ “There is 
conflict between the primitive instinctual drives which demand expres- 
sion and the ego . . . The symptom implies a gratification of the 

prohibited instinctual (hives and at tlie same time contains the elements 
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of self-punishment to mollify the super ego. The punishment is 
expressed as the anxiety or the disability borne by the patient.” Tw’o 
typical cases are presented and discussed in a moderate amount of 
detail. Conclusions are that the understanding and treatment of 
these cases and other cases of truancy “can most elfectively be 
approached through the handling of the unconscious psychic life of 
the patient, the evolution of the love and hate instincts. It is in the 
light of this that one can feel that the best results vould be obtained 
from classical child analj^sis. Hoivever, we all know that at present 
such a procedme is not practicable in child gm'dance clinics. One then 
must employ a modified form of approach. Although one can feel that 
an improvement is brought about, the question remains open as to 
whether deep inroads are made- on the basic neurosis by the clinic 
procedure.” 
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Osteitis Fibrosa. — A short rei-iew of tlie earlier and more recent 
work on osteitis fibrosa togetlier with conclusions of original studies 
have been reported by L/Vnd (Am. J. Path., 1932, 8, 263). ’ Attention 
is called to the observations of Pommer who regarded cyst formation 
dependent upon hemorrhage following trauma. The resulting con- 
gestion and inflammatory response along vlth chronic irritation pro- 
duced by functional activity leads to a resorption and atrophy of the 
surrounding bone, a sclerosing process in the marroiv, and the formation 
of new bone witli secondary hemorrhage and progressive cyst formation. 
This is most commonly seen following injui-y to the epiphysis in tJie 
young, the hemorrhage and edema remaining localized if the periosteum 
is still intact. The resorptive and sclerosing process is compared to 
the induration in parenclij-matous organs following chronic passive 
congestion, similar changes also being seen in callus formation, secon- 
dary new growths and tuberculous and syphilitic bone lesions. Studies 
concerning the relationship between osteomalacia, osteitis fibrosa and 
rickets, re veal that those parts of tiic skeleton most subject to strain 
yield because of insufficient calcification. In these conditions conges- 
tion of the blood and Ijmiph vessels, with continuous mechanical irri- 
tation, may lead to osteitis fibrosa. The recent e.xperimental produc- 
tion of this lesion by .Jaffc, Bodansky and Blair through the adminis- 
tration of parathormone, and the occasional a.ssociation of osteitis 
fibrosa with hyperplasia or tumors of the parathiToid glands do not in- 
validate the above conception, tlie vascular disturiiances lieing secon- 
darv to the action of functional trauma on softeneil hone. 
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The Pathology of Aneurysm: A Review of 167 Autopsies.— Garland 
(J. Path, and Pact., 1932, 35, 333) makes a statistical study of the 
cases of aneurysm occurring in 12,000 autopsies at the Leeds General 
Infirmary and the findings are compared with similar studies in the 
literature. One or more aneurysms were found in 167 cases. Aneurysm 
of the thoracic aorta was found in 78 cases; 7 cases showed 2 aneurysms 
and 1 case 3, making a total of 87 thoracic aortic aneurysms. Aneurysm 
of the ascending aorta was the most common and was present in 34 
cases. The corrected ratio of incidence for males and females was 
1.75 to 1. Saccular aneurysms were the most common type encoun- 
tered. The majority of the aneurysms were syphilitic in origin. Twm 
appeared to be atheromatous and 2 were infective. Thirty-three per 
cent ruptured into the pericardium. Four cases of aneurysm of the 
sinuses of Valsalva were found, 2 being mycotic and 2 sypliilitic. The 
average age for thoracic aortic aneurysms coming to autopsy was 53 
years. Death was due to rupture of the aneurysm in 36 cases, to pres- 
sure effects in 27 and unrelated to the aneurysm in 18. Sixteen cases 
of abdominal aortic aneurysm were encountered, 7 were syphilitic and 
9 atheromatous. The average age at autopsy was 65 years. There 
were 32 cases of cerebral aneurysm. The author points out that many 
cerebral aneurysms are probably missed. Death resulted from rupture 
of the aneurysm in 84.3 per cent of the cases. Most of the aneurysms 
were smaller than a pea. The most common site was the right middle 
cerebral artery, where 10 aneurysms were situated. Fourteen aneu- 
rysms were associated with gross arterial disease, usually atheroma, 
and 5 were syphilitic. Only 1 aneurysm of the “miliary” type was 
found and that was in an advanced arteriopathy. There were 28 cases 
of aneurysms of the heart, 21 of which were in the left ventricle. In 
1 case there was a minute aneurysm of the right coronary artery asso- 
ciated with atheroma. Four cases showed aneurysm of the mitral or 
aortic valves associated with endocarditis. Of the small vessels aneu- 
rysms of the splenic artery were the most numerous after the cerebral 
arteries. Five cases were found all due to atheroma. Three cases of 
renal aneurysm were found, 2 of which were probably sypliilitic. The 
rarity of renal aneurysm is stressed. Twelve cases of peripheral aneu- 
rysms were syphilitic, mycotic, atheromatous or traumatic. In sum- 
ming up the causes of aneurysm the author considers that the large pro- 
portion of cerebral aneurysms in the first half of life are congenital in 
origin. Trauma was found to be a rare cause of aneurysm. Syphilis 
was found to be the most important single cause of aneurysm, producing 
91.3 per cent of thoracic aortic aneurysms. Embolism as a cause of 
aneurysm was almost always associated ndth infectious processes, the 
most common infection being infective endocarditis. In many cases 
no Vascular abnormality but atheroma w'as found as a cause of aneu- 
rysm. Atheroma was also found in association witli other abnormalities 
as a contributory cause of aneurysm. 


The Occurrence of True Bone Within a Renal Calculus.— Stu.vrt 
and Krikorian (J. Path, and Bad., 1932, 35, 373) report tlie occiu- 
rence of true bone ivithin a renal calculus. Several stones were evacu- 
ated at operation from the kidney of a female, aged 22 years, who had 
a definite history of pyehtis and neplirolithiasis for at. least 6 years. 
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Six stones were examined. The stones contained 70 to SO per cent 
calcium oxalate and 6 per cent calcium phosphate. Five of the stones 
showed nothing unusual. The sixth stone was bilolled and was the 
shape of an acorn. A tag of fibrous tissue was seen entering a small 
foramen at the junction of the two lobes of the stone. The tag of tissue 
was emdently a pedicle torn from its attachment to the kidney pelvis. 
Section of the stone revealed a central ca\4ty filled with a gritty white 
substance from Avhich blood exuded. On microscopic section the cen- 
tral core was found to consist of compact and cancellated osseous tissue 
as Avell as a periosteum-like membrane adjacent to tlie compact portion. 
Numei’ous capillaries and spaces for fat and marrow tissue were also 
seen. The rarity of tlie condition is emphasized and 2 similar cases 
reported by Phemister (Arm. Surg., 1923, 77, 135), tlie oply cases to 
be found in the literature, are quoted. In explaining tlie ricarious 
osteogenesis reference is made chiefly to the work of Huggins {Arch. 
Snrg., 1931, 22, 377), who showed a clear relationship between pro- 
liferating epithelium in the kidney pelvis of dogs and the formation of 
bone in the mucosal stroma. The theory is postulated that infection 
in the kidney pelvis leads to the proliferation of epithelial buds and 
that bone formation begins in the fibrous core of such buds. Con- 
tinuation of the process leads to a greater formation of bone and the 
eventual erosion of the covering epithelium. The bone then connected 
b 3 ’’ a fibrous pedicle to the kidney tissue forms a nidus for the deposition 
of calcium salts from the urine. 

The Interstitial Reactions Caused by Various Dusts and Their 
Influence on TuberctUous Infections. — Kettle (J. Path, and Bact., 
1932, 35, 395) injected 0.5 to 1 cc. of 1 to 3 per cent suspensions of 
various silicious and nonsilicious dusts into tlie flanks of a series of 
mice. The animals ivere killed at varying intervals and sections 
were made of tlie local lesion. The characteristic feature of tlie lesions 
produced by nonsilicious dusts was their quiescence. Tliere was only 
a slight transient cellular reaction. Amorphous, colloidal and cr^^stal- 
line silica, mine dust containing silica, shale, kaolin and asbestos, all 
produced a local coagulative necrosis accompanied bj' a marked cellu- 
lar reaction. Carborundum, a silicious dust, and silica encrusted irith 
iron oxid were inert and produced a lesion similar to the nonsilicious 
dusts. In order to test the effect of tlie dusts upon a tuberculous 
infection a batch of mice were inoculated into the right and left flanks 
Avith suspensions of tAA’o of the dusts to be tested, and after an interval 
(usualfv 24 horns) an emulsion of living tubercle bacilli was injected 
into the general circulation b\' waj' of tlie tail vein. The mice tolerated 
heai’.v doses of the bacilli, and 0.33 to 0.5 cc. of an emulsion containing ■ 
500,000 bacilli per cc. was used. The animals were killed at varying 
intervals and the general bodili' seeding of bacilli and the numbers of 
bacilli in the dust-produced lesions were estimated b.v stained sections. 
The distrilmtion of the organisms throughout the bod^" was satisfac- 
torilv constant. An occasional mouse shoived an unduly heav\’ seeding 
aml had to be discarded. It ivns found that the inert or nonsilicious 
dusts hud a neutral effect On the progress of the interstitial tuberculous 
lo.sions, while the active or silicious dusts Avith the exception of car- 
borundum and .silica coated Avitli ferric oxid had a jiositivc influence. 
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The numbers of Inicilli varied greatl^”^ from lesion to lesion, but there 
was a great preponderance of organisms in the active silicious lesions. 
The present methods of producing pneumoconiosis in laboratory ani- 
mals, by exposing them to dusty atmospheres, is too laborious and takes 
too long — 2 years or more — to be of great practical value. The author 
suggests the injections of suspensions of dust into the interstitial tissues 
as a useful and dependable method for the determination of the patlio- 
genicity of atmospheric pollutions in various industries. 
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The Etiology of Dental Caries.— -There are, in general, two conflict- 
ing views in regard to the etiology of caries of the deciduous as well as 
of the permanent teeth. The one, older and better entrenched, holds 
that dental caries is due mainly to local conditions, to peculiar configura- 
tions of the occlusal surface or to an abnormal environment within the 
mouth which invites decay. The other view is that caries is essentially 
a systemic disturbance and that local factors are of secondary sig- 
nificance. Hess and Abramson {Denial Cosmos, 1931, 73, 849) re- 
port the results of the examination of two groups of children who had 
been closely observed during infancy (some 6 or 7 years ago). One 
group was known to have been free from rickets and the other to have 
had the disease in mild or moderate form during the first year of life. 
It was found that the children who had been protected from rickets 
had developed less caries than those who had not been protected. 
Nevertheless, numerous instances of dental caries were found in the 
nonracliitic group. The deciduous teeth as well as the first molars were 
involved. Considerable caries was likewise observed in the teeth of a 
group of children who had been breast-fed and had shown no e^4dence 
of rickets in a study carried out in 1922 and 1924. An average degree 
of caries was found in the teeth of children whose mothers were given 
cod-liver oil during the latter montlis of pregnancy; this group likewise 
had been studied for rickets about 7 years ago. A consideration of 
the geogi'aphic distribution of dental caries brought about the fact that 
it is rampant among the cliildren and adults in the subtropics and 
tropics, for example, in Florida, Hawaii, Jamaica and Trinidad. This 
distribution constitutes a strong argument against regarding rickets 
as the essential etiologic factor of dental caries. A similar consideration 
of geographic distribution argues against the acceptance of scurvy as 
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an important causal factor of caries, which is present in marked degree 
where fruit and vegetables are in greatest abundance and, on the other 
hand, is least prevalent in countries, such as .Alaska and Greenland, 
\yhere antiscorbutic foods are scarce. An analysis of clinical conditions 
likewise indicates that dental caries cannot be attributed to a deficiency 
of vitamins A or B. Pathologic lesions of the enamel are by no means 
infrequent among young children. This is a disorder quite distinct 
from caries and involves particularly the upper incisor teetli. It is 
found in the deciduous teeth of chili-en who have had neither rickets 
nor scurvy. As has been shown by others, there is often an association 
between this disorder, infantile tetany and a deficiency of calcium in the 
blood. A relationship exists between the growth and the occurrence 
of caries and more particularly between development and caries. Tliis 
is clearly brought out by plotting a curve of incidence of caries and 
noting the exceptionally high incidence at the period of adolescence 
and the years immediateh' succeeding. 

Diphtheria Antibodies Transmitted from Mother to Child. — Neill 
and coworkers (J. Immunol., 1932, 22, 117) made measurements of 
the diphtheria antibodies in the blood of a mother and baby during the 
IS months following the birth. Tests were made for antibodies of the 
antibacterial sort as well as for the antitoxin. The antibacterial anti- 
bodies were found in the serum of tlie baby over the period in which 
placentally transmitted antibodies could be expected to be retained, 
but owing to their passive origin they were absent in later bleedings. 
Control tests showed that the antibacterial antibodies were absent in 
the sera of babies whose mothers did not possess them. The data of 
the antitoxin tests owe their interest to tlie high degree of immunity 
of the mother and to the length of time over wliich the blood of botli 
babj"^ and motlier was studied. 


The Relation of Bovine Mastitis to Human Infection.— Brooks (J. 
Prcv. Med., 1932, 6, 111) points out that mastitis is common among 
dairy cattle and the infection is readily communicated from one cow to 
another. The tjqies of streptococci whicli are tlie common incitants 
apparently are not infective for man, but when present in milk in large 
numbers nith their to.xins may be responsible for severe to.xic disturb- 
ances, especially in children. Organisms of animal or human origin, 
pathogenic for man, may be present in diseased udders. These include 
the tubercle bacillus. Brucella abortus, and the hemolj'tic streptococci 
which are incitants of septic sore throat and scarlet fever. Udders 
infected ivitli Brucella abortus may excrete the organisms dmung the 
life of tlie animal. Agglutination and complement-fi.vation tests on 
milk from infected quarters have given positive results, that from unin- 
fected quarters negative. Agglutinating power in the blood may be 
due to infection localized in the udder. Several milk-borne epidemics 
of septic sore throat in upper New York State have been traced to 
raw milk from herds m'tli c.Tses of mastitis. In the more recent epi- 
demics hemotj-tic streptococci corresponding to tliose found in the 
human cases have been obtained from tlie infected udders. Recent 
experience suggests the desirability of persistent effort to find the 
infected cows. One epidemic of scarlet fever in 1922 was (raccrl to 
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raw milk, iiiclucling that from a cow with mastitis from which liemol^'tic 
streptococci were obtained. Experience suggests that organisms from 
human sources are primarily re.sponsible. Since January 1, 1924, 6 
outbreaks of gastroenteritis have been traced to raw milk from herds 
in wliicli tliere were cases of mastitis. In 3 of these most of the patients 
were children given the milk in scliooh Illness developed within 4 or 
5 hours. Cows with chronic mastitis were involved and common types 
of nonhemolytic streptococci isolated. Bovine mastitis is a major 
problem in prevention of milk-borne infection. A slowly developing 
movement for eradication offers no practical and immediate solution, 
nor will careful dairying methods and inspection afford adequate pro- 
tection. Pasteurization is the only practical safeguard. 


I A Study of Certain Epidemiologic Factors in the Pneumonia of 
Children. — Shultz (Am. J. Hyg., 1932, 15, 80) determined the incidence 
of pneumococcus carriers by cultures from the throats of 86 individuals, 
representing the families of 21 children with pneumococcus pneumonia. 
In 11 carriers, or 12.7 per cent, of those studied, the type of pneumo- 
^ coccus found was the same as that isolated from the pneumonia patient. 
The virulence of the pneumococcus from several cases was compared 
with the virulence of the strains isolated from the corresponding car- 
riers. There was no significant variation. The virulence of Type I 
organisms obtained from cases and carriers was higher than the viru- 
lence of Types III or V isolated from the cases. The duration of 
carrier state was followed in 35 convalescent children and was found to 
vary between 2 and 152 days. Types I and III remained in the pharynx 
for a longer period of time than Type II or the subdivisions of Group IV. 
The pneumococci found to replace the infecting types did not differ 
greatly from those found in the pharynx of the healthy contact. The 
unclassified pneumococcus which apparently replaced the infecting 
type might in some instances have been a degraded form of the original 
strain. Two children who developed sjrmptoms of pneumonia in the 
hospital were studied from the viewpoint of ward infection. The 
sources of the infections could not be traced. The author concludes 
that until further study increases our knowledge of the factors involved 
in the etiology of pneumonia, preventive measures can only be directed 
toward the epidemiologic control of the suspected modes of transmission 
in children— -healthy carriers and convalescent patients. 


Milk-borne Septic Sore Throat and Scarlet Fever and Their Relation 
to Beta Hemolytic Streptococci, — Williams and Gurley (J. 5acimoh, 
1932, 23, 241) give a short review of the present status of “ Streptococcus 
epidemicus” as a species and present evidence to show that neither 
of tire characteristics claimed as the only species characteristics — capsule 
formation and moist growth on blood media — holds sufficiently to be 
used in designating a species and that at present strains of hemolytic 
streptococcus from septic sore throat not othernnse placed by agglutinin 
absorption should be termed simply Streptococcus hemolyticus. 
Strains of hemolytic streptococci from milk-borne epidemics of scarlet 
fever and of septic sore throat and from other sources have been studied 
to determine their serologic relationship to our type strains from scarlet 
fever and erysipelas and to each other. The strains from septic sore 
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tliroat in the 3 Massachusetts outbreaks of 1928 were shown to fall 
by agglutinin absorption partly into the largest scarlet fever group 
Type I and Subtype I and partly into 2 other groups. These 2 newly 
discovered agglutinative groups have been called epideniicus (or septic 
sore throat) Type I and epidemicus (or septic sore throat) Type II. 
Septic sore throat strains and scarlet fever strains may occur in the same 
epidemic, composed of cases classed mostly as scarlet fever. A scarlet 
fever type of organism may be recovered from cases recorded clinically 
as constituting a septic sore throat outbreak. Exotoxins of similar 
quality as regards their neutralization ability, but of varjdng quantity, 
have been produced by all of these type strains. The authors conclude 
from their studies that milk-borne epidemics of septic sore throat and 
of scarlet fever may be caused, respectively, by one or several agglu- 
tinative types of hemolytic streptococci. When scarlet fever predom- 
inates, usually the epidemic strain belongs to one of the common scarlet 
fever agglutinative tjqies; when septic sore tliroat predominates, the 
epidemic strain may be one of several agglutinative tj-pes, respectively, 
2 of winch have been demonstrated in these studies and have been 
called tentatively epidemicus agglutinative Type I and epidemicus. 
agglutinative Tjpe II. 
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Some Effects of Alpha Radiation on Cells, — R. E. Zirkle (Botani- 
cal Laboratory, University of Missouri). The properties of a rays 
make possible a great simplification of the system in the study of the 
efi'ects of ionizing radiation on living cells. Polonium was used as 
source of a rays because it emits other rays to no significant degree and 
because of its convenience. Spores of the fern Pteris longifolia were 
irradiated because they can be handled in the air-dry condition and 
do not require aseptic culture methods. Three distinct processes con- 
nected -with germination— cracking of wall, development of chlorophyll 
and cell division— arc inhibited by a rays. The susceptibility of these 
proce.sses increases in the order named. The doses required to produce 
50 per cent inhibition of these processes are, respectively, 4000, 13,000 
and 33,000 a particles per protoplast. These doses correspond to 
energy of the order 10~® ergs per /i® absorbed by the protoplast. This 
is of the order of xV tlie energy per calculated by others for 50 per 
cent inhibition of cell division in yeast. When a dose capable of pro- 
ducing 50 per cent inhibition of division is used, from 7 to IG per cent 
of the protoplast is liable to direct alteration liy ionization. When a 
dose capable of producing 50 per cent cracking is used, more than half 
and possibly all of the protoplast is liable to such direct alteration. 
Irradiation of definite fractions of the protoplast indicates the following 
conclusions; (a) Cracking, greening and division may each be inhibited 
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by cxtranuclear injury, but all are much more easily inhibited if the 
nucleus is irradiated. (6) The cxtranuclear injury which inhibits green- 
ing is not direct injury to plastids or proplastids. (c) Imbibition is 
inadequate for production of cracking in the normal spore, (d) Nuclear 
injury is a function of energy absorbed rather than of number of incident 
a particles. 


A Study of the Influence of Electric Current Upon Nerves Growing 
in Tissue Culture.— S. C. Williams (Laboratory of Anatomy, TJni- 
versitjf of Pennsylvania). Nerve cells and fibers from pieces of brain 
from 4- to 8-day incubated chick embryos cultivated in vitro in Tyrode- 
diluted chicken blood plasma with added embryonic extract were 
placed by means of a micromanipulator between silver-silver chlorid- 
Ringcr-Ringer agar microelectrodes in a warm moist chamber. Elec- 
tric current, of density 130 to 0.2 milliampere per square millimeter of 
average cross-sectional area of the tip of the electrodes, was applied 
for periods up to 20 minutes. Observations on rnore than 100 experi- 
ments show a formation of granules in the cytoplasm, a softening and 
retraction from the cathode with occasional formation of short tem- 
porary pseudopodia and generally a movement toward the anode. 
Strong current is quickly lethal ; weaker current is now being used and 
its effects over longer periods of time studied. Tliis work was done in 
part in collaboration with Dr. T. Peterfi at the Kaiser-Wilhelm Insti- 
tute fiir Biologic in Berlin, and with the assistance of a grant from the 
Faculty Research Committee of the University of Pennsylvania. 


The Anion Cation Content of Normal and Infected Gall Bladder 
Bile.— C. G. Johnston, I. S. Ravdin, C. Riegel and J. H. Austin 
(Laboratories of Surgical Research and Research Medicine, University 
of Pennsylvania). We have previously reported the anion cation 
concentrations of certain constituents in normal dog’s hepatic and gall 
bladder bile. When the gall bladder is normal it alters hepatic bile 
by concentrating the calcium, bile salt and base. The chlorid and 
total CO 2 concentrations decrease and the pH is reduced. Fluid is 
always absorbed. When the gall bladder becomes damaged fluid pours 
into the gall bladder. Base remains as in hepatic bile, while bile salts 
and calcium decrease in concentration and chlorid and total CO 2 
increase in concentration. The pH is increased. Normal human gall 
bladder bile is similar to normal dog gall bladder bile in its concentra- 
tions of the substances studied. Studies of human bile removed from 
the diseased gall bladder at operation have now been made. Changes 
similar to those obtained in the dog when the gall bladder is infected 
have been observed. Roughly the data from the diseased gall bladder 
are divisible into 3 groups on the basis of chemical analyses and the 
ability of the gall bladder to concentrate its contents as evidenced after 
the administration of sodium tetraiodophenolphthalein. With increas- 
ing damage there is a tendency for a reduction of bile salts and calcium 
and an increase in chlorid and total CO 2 concentrations, until in the 
nonvisualized gall bladder containing stones bile salts, as demonstrated 
by the Gregory-Pascoe reaction, are frequently absent, while chlorirl 
is above the blood level and calcium is present in approximately the 
same concentration as found in hepatic bile. Between nonnal human 
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gall bladder bile and that found in tlie severely damaged gall bladder 
one finds bile in v’hich the bile salt concentration decreases with increas- 
ing histologic evidence of disease. 


The Colorimetric Estimation of Chlorids in Blood and Urine.— 
B. B. Westfall (Laboratory of Pharmacology, University of Penn- 
sylvania) Ti4ien silver chromate is suspended in an alRali chlorid 
solution silver chlorid and alkali chromate are formed in stoichiometric 
proportions. The concentration of chlorid in a solution can therefore 
be determined by adding powdered silver chromate, stirring, filtering 
and estimating the liberated chromate in tlie filtrate. Estimation of 
chromate can be accomplished with great accuracy by mixing with 
Cazeneuve’s reagent (s-diphenylcarbazid) whereupon an intense purple- 
red color is produced. The color production follows Beer’s law over 
a satisfactory range. Standard sodium chlorid solutions or standard 
sodium chromate solutions may be used for the production of standard 
colors with which comparison is made. The color produced is so intense 
that very small amounts of clilorid can be estimated. 

A micro modification of the method was described by which it is 
possible to determine the chlorid content of 0.0001 cc. containing as 
little as 0.0004 mg. sodium chlorid, with an average error of about 3 per 
cent. 


The Chlorid Content of Glomerular Urine and Plasma From Frogs.— 
B. B. Westfall and A. N. Richards (Laboratory of Pharmacology, 
University of Pennsylvania). In a series of 11 consecutive e.xperiments 
glomerular urine and blood plasma were collected from normal frogs 
and anal^^ed for chlorid by the method described above. The greatest 
difference found in chlorid content of the 2 fluids was G per cent; the 
average difference was less tlian 2 per cent. The conclusion is tliat in 
respect of chlorid, glomerular luine in frogs is an ultrafiltrate from 
plasma. 
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Sciences exclusively. 
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The evaluation through clinical results of any measures em- 
ployed for the treatment of mercury poisoning is extremely difficult, 
chiefly because estimation of the effective doses of mercury is almost 
impossible. In all series of cases recoveries are reported after 
enormous doses, death after comparatively trivial amounts of the 
drug. In dogs Sansum^’’ found that 4 mg. of the bichlorid given 
intravenously proved almost regularly fatal, although it did not 
produce anuria; 5 mg. per kilo invariably caused anuria and death. 
Such doses, equivalent to only 0.28 to 0.35 gm. for .a 70-kilo human 
are far smaller than those which have proved lethal in clinical 
studies of poisoning. Haskell, Carder and Coffindaffer^® adminis- 
tered the drug in solution by stomach tube to dogs who had received 
an injection of morphin to allay the tendency to vomit. Under 
these circumstances they found that a dose of 20 mg. per kilo was 
invariably fatal. The extraordinary difference in magnitude 
between the intravenous and peroral minimal lethal doses can be 
ascribed to incomplete or retarded absorption from the alimentary 
canal. If the tolerance of humans is similar to tliat of dogs, it 
would be a reasonable expectation that a 70-kilo adult would 
survive if he took and retained less than 1.4 gm. of the drug. In 
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other words, recovery after the ingestion of less than 3 of the 
common 7.5-grain tablets should be considered imperfect evidence 
of therapeutic success. This conclusion is in accord with most 
clinical reports, including the series of cases which will be presented 
below.i’^’-® 

The situation is still further complicated in human cases by the 
early institution of measures to prevent absorption and to recover 
the drug from the stomach before it can be absorbed. The out- 
corue of bichlorid poisoning is largely dependent upon the interval 
which elapses between the ingestion of the mercury and the insti- 
tution of emetic measures and gastric lavage.^-®--® 

It is not entirely possible to resolve these doubts by quantitative 
analysis of the excreta. The analytical difficulties involved in the 
quantitative recovery of mercury from the enormous mass of 
fluids used for lavage or excreted in diarrhea and vomiting are con- 
siderable. Early vomitus, urine, stools and lavage fluids are 
invariably incompletely preserved. Moreover, in the initial stages, 
at least, it is hard to laiow w'hether to count mercury recovered 
from the howel and stomach as part of the effective dose or merely 
unabsorhed material. 

For all these reasons mortality statistics afford an extremely 
uncertain criterion of the . value of anj’' therapeutic measures. 
Certain data on the cases treated in the New Haven Hospital, from 
1922 to the present, are, how'ever, wortliy of mention. 

In all, there have been 37 patients who presumably took mercury 
in the form of bichlorid tablets. One of tJiese is supposed to have 
attempted suicide by this means twice. Of the 37, 28 survived, 

9 died, a mortality of approximately 25 per cent. Of the survivors, 
in spite of history and circumstantial evidence, there is some 
uncertainty whether 4 patients took or absorbed anj’’ significant 
amount of poison. Cases have been omitted whose histories of 
poisoning seem entirely unreliable. As far as the relation of dosage 
of mercury and initial treatment to mortality is concerned, the 
results in this series differ little from those reported by otlier observ- 
ers. No patient who had received less than 3 tablets of bidiloricl 
(1.5 gm.) died; none who had taken more than 4 tablets survived. 
Of the (5 who survived after taking 3 or 4 tablets, 1 spit out 2 of the 

3 tablets unswallowal; 1 was reported to ha\*e taken 4 tablets 
in solution, but no mercury was found in his urine. One other 
surmvor is known to have talccn more than 1 tablet, but the actual 
amount taken is uncertain. Of the 9 who died 4 only took 3 or 

4 tablets. 

Of the survivors, 17 voinitecl at once, and all those wiio took 2 
or more tablets vomited within 20 minutes. Of the fatal cases. 3 
with doses of 3, 5 and 7 tablets, respectively, vomitetl withm 20 
minutes; the time of vomiting in 4 case.s could not be asccrtainctl. 
Sixteen survivors receiveel gastric lavage within 30 minutes, and of 
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these all who took more than 2 tablets were cither lavaged or treated 
very soon after taking the poison. Of the fatal cases only 2, with 
3 and 5 tablets, respectively, received early treatment or lavage. 

Twelve, 2 of whom took more than 2 tablets, recovered without 
parenteral administration of fluids; 13 survivors, of whom 3 took 
more than 2 tablets, were given parenteral fluids. Of the 9 who 
died, 1, with 5 tablets, received a hypodermoclysis after 1 hour; 
2 were given hypodermoclyses or infusions after 4 or more hours, 
the others only after intervals varying from 7 hours to 8 days. 

The conclusions that can be drawn are that the mortality in 
bichlorid poisoning depends chiefly upon the amount of the drug 
taken and absorbed. 

The relation of mortality to the symptoms which the patients 
developed differs, perhaps, in some respects, from other reported 
series. Among the survivors, with the exception of 2, there is almost 
complete absence of important symptoms. None had even transi- 
tory anuria and only 2 developed significant morphologic urinary 
changes; 2 had transitory diarrhea, 1 with bloody stools; 4 vomited 
for 24 hours, but not enough to impair their urinary output, and of 
these 1 was highly alcoholic, another had chronic gastritis and a 
third had renal colic; 1 developed a definite mercurial stomatitis. 
On the other hand, of the fatal cases, all developed diarrhea, vomit- 
ing and anuria early, and all but 1 had stomatitis. Two survivors. 
Cases 44720 and A-6100, who have been omitted from the statistical 
treatment will be discussed in detail later. 

Because of the complete absence of symptoms among survivors 
it might appear either that the therapeutic measures employed in 
these cases were peculiarly efiicacious in aborting symptoms, but 
of no ultimate life-saving value; or that the treatments given were 
of no value and those that survived had not received toxic doses of 
the poison. It is, however, possible to adopt an entirely different 
point of vicAv, concluding that mortality statistics are of little 
value as criteria of therapeutic methods. There are such obvious 
distinctions between the fatal and nonfatal cases that statistical 
treatment is inapplicable, because it involves comparison of incom- 
parables. This is, however, the method which has been generally 
employed for the evaluation of procedures for the treatment of 
mercury poisoning. It should be possible to find more valid criteria 
in a study of the responses of functional disturbances and symptoms 
to therapeutic measures. 

Any such analysis must depend upon a clear understanding of the 
action of mercury and the manner in which it produces its fatal 
effect. The distribution of the pathologic lesions which result from 
mercury is remarkablj'' constant, regardless of the route by which 
the drug is administered; the intensity of the effect in various organs 
depends upon the mode of administration. In all cases one finds 
necrosis of the epithelium of the alimentary canal and the tubular 
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epitlieliiiin of the . kidneys, with minor changes in other organs, 
especiallj^' the liver, presumably points at wjiicli the mercury accu- 
mulates in high concentration during the processes of absorption 
or excretion. _ The alimentary- tract, and particularly the stomach, 
suffers more intensely when the poison is taken perorally.^® There 
is little doubt that mercury is excreted into the stomach,^^ and by 
the intestine, liver and kidneys.«'“ However, after ingestion of 
the drug, alunentary tract lesions are probably due to damage 
produced by the drug before it is absorbed or even by that which 
is never absorbed, and occur chiefly during the initial hours when 
the gastric and intestinal Avails are exposed to maximum concen- 
trations of the metal. 

Sublethal doses of mercurj’^ cause profuse diuresis,^^"®"' probably 
bj^ producing a large, glomerular filtrate. . Even lethal doses, AA’hich 
result in anuria, do not appear to disturb glomerular function 
greatly, and may CA^en accelerate filtration.-® Such doses do, Iioaa'- 
CAmr, cause necrosis of the renal tubular epithelium, perhaps, as 
has been suggested, because the poison is concentrated by the 
process of reabsorption in the tubules.*®--^ In diuresis produced 
by mercurials, it has been shown by Keith and 'NMielan,^'' the major- 
ity of the mercury is excreted promptl.y in the urine. Even thera- 
peutic doses AA'ill cause serious poisoning, accompanied by necrosis 
of the gastrointestinal tract, if diuresis does not occur." 

The necrotic processes in the kidney are entirely, and those in 
the alimentary canal are chiefly, confined to epithelial layers and 
are, in consequence, reparable like other purely desquamatiA^e lesions 
AA'ithout cicatricial residue. 

Death of patients or experimental animals with' mercury poison- 
ing is referable, in a large proportion of instances, to none of the 
pathologic lesions mentioned aboAm, but to a condition resembling 
surgical shock.*'“'*®’-‘ In fact, this condition appears to be respons- 
ible for almost all, if not all, of the deaths aa-IucIi occur AA-ithin the 
first fcAA’ days after poisoning. This is true of e.xperimental animals 
as AA’clI as accidentally poisoned humans. 

Treatment has, in general, been directed almost entirely to 
promoting elimination of the poison from or through the gastro- 
intestinal tract by the administration of fluids perorally and by 
rectum, and by gastric laA’agc and colon irrigations,'-®-’'^'-^--*’ pro- 
cedures Avhich are only secondarily intenderl to furnish fluids to the 
body and to allay the irritation and inflammation of the gastro- 
intestinal tract by remoA'ing its cause, mcrcur.A'. Instead of com- 
bating shock or providing AA’itli certainty for the restoration of the 
materials lost from the body by reason of A'omiting and diarrhea, 
these clcansinq measures are avcII constituted to exaggerate these 
losses. Some "slight exception to this statement may be .taken in 
behalf of those®-''’-’-’-®'''--® avIio haA-c advocated and employed the 
intraA’cnous injection of saline solutions. 
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Sansiim,^^ in 1918, with the idea that the provision of a large 
volume of fluid immediately after poisoning by mercury might 
mitigate the effects of the poison by accelerating its excretion, gave 
intravenous injections of various solutions to dogs shortly after 
they had received intravenously 4 mg. of biclilorid per kilo, enough 
to cause death without producing anuria. The injections caused 
profuse diuresis without any effect on mortality. Haskell,^'’ in 
1923, found that if dogs were given large amounts of saline in- 
travenously after the administration by stomach tube of lethal 
doses of bichlorid, 20 mg. per Idlo, a large proportion survived. 
There are certain distinctions between these apparently contra- 
dictory experiments that may be significant. Presumably the intra- 
venous bichlorid given by Sansum was conveyed to the kidney in 
high concentration immediately and had caused irreparable damage 
before the intravenous fluid could act. The peroral mercury given 
by I'laskell was probably absorbed gradually, so that no large 
amount was present in the blood at any given time. Under these 
circumstances the intravenous injections, by promoting diuresis, 
were able to sweep out mercury through the kidneys in sufficient 
dilution to prevent or mitigate the usual tubular necrosis. Haskell 
furthermore not only attempted to prevent early vomiting, but also 
continued his injections, intravenously or intraperitoneally, at inter- 
vals of 24 hours or less, thus insuring an adequate supply of fluids 
to replace those lost by vomiting and diarrhea. 

In patients who, having survived a period of several days of 
anuria, die subsequently^-^'i® the urine volume usually remains 
scanty, azotemia persists and edema is not infrequent. The few 
blood chemical examinations which can be found in the literature 
show that in this state the constitution of the blood is profoundly 
altered.^ Postmortem examination may reveal extensive repara- 
tive processes, especially in the kidneys, where the tubular epithe- 
lium may be largely regenerated. 

Although the necessity of furthering elimination of the poison is 
not to be neglected, it has become increasingly evident in the course 
of this study that major emphasis must be placed on the restoration 
and maintenance of an optimum internal environment and the 
prevention or rectification of the functional disturbances caused by 
mercury. Consideration and study of' these factors has led to 
repeated modification of therapeutic measures, with the final adop- 
tion of a rather radical procedure Avhich, in its entirety, has been 
employed in the treatment of only 3 cases. The chief aims of the 
treatment, after the usual preliminary measures have been employed 
to remove poison from the stomach, are: to prevent shock, to pre- 
vent fluid depletion by reduction of vomiting and diarrhea, to 
replace fluids lost on account of these symptoms, to furnish suffi- 
cient fluids to favor the production of a large urine volume, to prevent 
starvation acidosis and to mitigate protein destriietion and to pro- 
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duce and maintain an internal emnronment as nearly normal as 
possible. Jt is believed that such an environment must exert a 
favorable influence, if for no other reason, because it -will better 
enable the subject, if he surmves the first acute impacts of the 
poison, to reap later the full advantages of the reparative processes. 

The first point which demands consideration is shock, whieli may 
come on early and has usually been ascribed to trauma of the 
gastrointestinal tract. Although this may play its part in precipi- 
tating shock, fluid loss by vomiting and early diarrhea may be 
quite as important. Among the surmvors in Table 1 it will be 
seen that Case 61806, within a short time after taking mercur}’-, 
and without any treatment other than emesis and lavage, had 
serum proteins of 8.46 per cent and chlorids of only 92 milliequiva- 
lents, indications of hemoconcentration and chlorid depletion. In 
Case 51558, although the serum proteins are not initially abnorm- 
ally high, 7.12 per cent, thej'^ are distinctlj^ higher than they are 
36 hours later, when the patient has received fluids and is voiding 
freely. Among the fatal cases, 63408 and 41938 illustrate more 
extreme pictures of the same kind. In the former a blood cell 
volume of 60.2 per cent renders it the more likely that the high 
protein value is due to inspissation of the blood. In these cases 
distinct alkali deficits are evidenced in bicarbonates of 19.2 and 
21.7 milliequivalents, respectively. Chlorid is normal in Case 63408, 
somewhat reduced in Case 41928. The differences in the relative 
degree of depletion of Cl and HCO 3 depend on the proportions of 
fluid lost by stomach and by bowel. Vomiting, if the gastric acid 
secretion is active, will tend to carry out more Cl than base; diar- 
rhea vdll cause more rapid wastage of sodium. Case 63408, with 
normal serum chlorids and the lowest bicarbonate, had profuse 
diarrhea by the time of the blood e.xamination; the otliers, with 
cldorid deficits, but less acidosis, had vomited, but had not developed 
diarrhea. 

VTietlier the blood inspissation be due to loss of fluid in gastro- 
intestinal secretions or to transudation from’ the vessels such as 
occurs in shock, it is clear that a situation is early produced which 
must have an extremelj’^ unfavorable influence on the formation of 
urine. In fact, it is not improbable that initial anuria or oliguria 
may be due quite as much to reduction of body fluids and low blood 
pressure as to the destnictive effect of mercury on tlic kidnej's. 
Wiatevcr measure.s may be employed for'the removal of the poison 
from the alimentary tract, it would seem most rational at tins stage 
to give a large volume of saline parenterally, a procedure which has, 
indeed, been frequently advocateil.®-^'--'* Early attempts at treat-' 
ment in this series were directed chiefly toward the suppr)rt of the 
fluid and salt stores of tlie .subject and the provision of a large vol- 
ume of fluid for the production of urine. All patients who con- 
tinuctl to vomit after the initial lavage and were unjible to take 
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fluids freely, as well as those who developed diarrhea early, were 
given large volumes of saline and glucose solutions subcutaneously 
or intravenously at the earliest possible moment. Ultimately the 
parenteral administration of fluids as soon as lavage had been com- 
pleted was made a routine procedure. Those who did not vomit 
or exhibit diarrhea and who were able to take fluids freely by 
mouth from the first were given extremely large volumes of water, 
salty broth and carbohydrate drinks perorally. The quantities of 
fluid given and the urine volumes produced are indicated in Table 2. 

Some idea of the amounts of fluid lost by vomiting can be gained 
from the magnitude of the apparent positive fluid balances during 
the first and second days, and also from measurements of vomitus. 
The immediate generous response of the kidneys is exhibited in the 
large urine volume. It does not seem unreasonable to suppose 
that this method of treatment served to minimize the occurrence 
of shock, to place the organism in a favorable position to resist the 
. general systemic effects of poisoning and, by the establishment of 
diuresis, to facilitate the rapid excretion of the mercury. Possibly 
this has something to do with the fact that the survivors in this 
series were so peculiarly free from symptoms and so sharply differ- 
entiated in this respect from the fatal cases. Cases 72767, 72763 
and the second observation on Case 51558 (Table 1) show that the 
chemical composition of the serum after such treatment is relatively 
normal. The importance of this evidence must, however, be dis- 
counted because of the uncertainty concerning the severity of the 
poisoning in all patients who recovered without symptoms. 

The electrolyte patterns in the fatal cases are sharply distin- 
guished from those of survivors. They are characterized by pro- 
gressively falling serum proteins, low bicarbonate, chlorid and base, 
with phosphate usually elevated. Reduction of bicarbonate, chlo- 
rid and base can be referred, like the similar changes in patients 
who recovered, to loss of salts in vomitus and feces. The hypo- 
proteinemia is not so easily explained. Loss of protein through 
the Iddneys can be at once excluded because all the patients had 
anuria or extreme oliguria. Protein starvation may be responsible 
for reductions late in the comse, for example, in the last days of 
Cases 61163 or 73165; but hardly explain the low value found in 
Case A-2855, only 12 hours after poisoning. That loss of protein 
into the intestinal contents cannot be the sole cause of the serum 
protein deficits is clearly demonstrated by the data on Cases 61385, 
44720 and A-6100. In the last 2 patients, especially, serum pro- 
teins fell in the absence of diarrhea. 

Erlanger® first pointed out that in the later and more severe 
stages of shock the vessel walls become permeable to proteins, which, 
therefore, escape from the blood serum into the transudates. In 
this stage the sei’um proteins and blood volume diminish simulta- 
neously. Blalocld finds that transudation of proteins may occur in 
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a variety of conditions analogous to shock, especially when the 
blood pressure is low or falling and that, in these circumstances, 
intravenous injections of salt or sugar solutions may tend to accel- 
erate the escape of serum proteins. The rapidity with which hA^po- 
protmnemia developed in tliese cases, and especialh’^ in Cases A-28S5 
and /'3165, is highly indicative of such a seepage of proteins from 
the A'^essels. It is obAUous that once such a process is instituted a 
peculiarly vicious cj’’cle has been establishecl, because the force 
opposed to transudation, the effective colloid osmotic pressure, the 
difference between the concentration of protein in the blood serum 
and that in tlie interstitial fluids, is doubly reduced by reason of the 
fact that the interstitial fluids receive the protein lost by the serum. 

The importance of shock as a feature of early severe mercury 
poisoning can be illustrated best by certain examples: 

Case Reports. Case 1.-^(A-2885.) A woman, aged 55 years, took 
5 bichlorid tablets with suicidal intent. About hours later she was 
found in the cellar, A'oniiting and haAung waterj" bowel movements. She 
Avas brought immediateb'^ to the hospital in a condition of shock, -vath 
cold hands and feet, C 3 'anosis, distant heart sounds, an almost imperceptible, 
rapid pulse and a sj'stolic blood pressure which could not be determined 
Avith certainty, but seemed to be about SO mm. She Avas still A'omiting 
pink, mucoid material and passing reddish, water}' stools. SeA'en hours 
later, in spite of the subcutaneous administration of 2500 cc. of saline, 
she had passed no urine, Avas still in extreme shock AAith undetermined • 
blood pressure and the subcutaneous fluid had not been completely absorbed. 
Continuous intraA'enous saline infusion was instituted. This brought the 
blood pressure up to 70/58; but as soon as the infusion was interrupted 
the pressure fell precipitatel.}'. For this reason 17 hours after admission 
she was given a transfusion of 250 cc. of blood. The blood pressure rose 
to 88/58, shortly after which she A'oided about 25 cc. of urine. The improve- 
ment in the circulatory condition was maintained for about 48 hours. Vom- 
iting ceased and she was able to take fluids by mouth, but djarrhea and 
anuria persisted. IVo and a half da 3 's after admission she again went into 
shock AAUth falling bloody pressure and died. The senim electrolyte study 
in Table 1 was made shortly before the continuous intravenous infusion 
AA'as begun. 

By the time tliis patient had come to tlie hospital she already had 
shock of sufficient seA'erity to preclude the passage of urine. The 
administration of saline in this condition AA'as of little A'alue as is 
evidenced bj' the fact that it aa-us not even absorbed. That the 
intraA'enous infusion AA'as doomed to failure AA'hen the serum pro- 
teins and blood pressure AA'ere both so Ioav is obvious. Blood trans- 
fusion giA'cn far earlier might haA'c reestablished circulatory effi- 
cacy and blood A’olume at a time aa'Iicu restoration of these functions 
AA’ould haA'e been of more benefit. The early stories of Cases 4193S 
and 01103 are similar. Case 0340S, in spite of an early transfusion 
of 250 cc., could not be brought out of an extreme state of shock, 
winch proA'cd fatal after about IS hours. 

From these examples and Avhat is ImoAA-n of the ph.A'siology of 
shock one can conclude that, although intravenous administration 



•SERtrii Electroltctes in a Group op Cases of MEncuRy Poisoning. 


PETERS, EISENMAN, KYDD; MERCURY POISONING 


157 


§ 

w 

< 

E" 


o 

a 


ci 

o 

• • • 'TJ 

IV <v 

W fcfl tC 3 
c 3 cS «q 3 


O 

S 

^ 5 ei c3 c fl ? 

ogoo^jjjsgO 

42S^gtfiMM§g 

a.go4i.s.3.a 

o o o o’S'S'S o o 

g.a g.a a a a M.a 

‘^SaBPPp'^ 


W W >..4 UJ 

.'p . > > 

_^‘3 o 


«§««>>?«« 

S’g §0 S £_§ 

cs Ci a c3 

►4 


3 

u 

JO 

3 

«5 

cj' 

03 

^€3 

-p'tj 

R 

s^, 

S tfl 
R « 

■*^8 
o o 


C 5 

o 

M 

•S 

'S 


<v 
a 

»*i 4 • — 

' “ a g 

m 

® e 

O ^ ^ 
3 ‘*'S 

“M'S 

07.3 c2 
3 

0*ST3 

<a S 3 

3 O c3 

> 


07 

O 0? 

o ^ 
3 o 

CO ^ 

3 ... 
5 T..S 
<U S 
to 3 
CS 3 
> 3 
3 


a 

o 

03 

« 

'C 

3 

3 

3 


f 

u* 

^1 

T 3 

*13 

T 3 

CS 

s 

3 

3 

3 

ft 

ft 

3 

rt 

ci 

rt 

3 

c 5 

.5 

ci 


3 

3 


3 

to 


rt 

3 5 .^ 
rt ®;2 
to r»*3 

C Sw 

+3.f; (B 

•f^ >H o— < 

S M 
rt.t? 

>0" 


O CQ 4) 


3 

fcfl 


ci 

a 

.3 

M 

M 


: W 


' CQ 3 03 


C'^ tO'O tC'D 

2 g o£ _ „ „ „ 

‘''3GJ.3a.3<U 

M -W (h .4«* 

' 3 b 3 b 3 


CS 


■ ^ 3 


3c3 CS'^ 3 *^..4 o 3 o 3 Q 

'^*73^ *3 *3 '5 rt*^ c3*^ 

2 .C3 ^qa .ft .ft .ft . 
, to O tO^ tD_ tfl . ~ fcU . .. tD . .. to 

'.S fl ^ rt333rt3c33 

S ss pS s)2 s^-s a-s as 
aia-sa-ss-Sa-Sa-Sa 

oftooooooooooo 

>>>>>>;> 


!i 



vs 


ocooo 


CO 


oo 



o 

o 

o 


o 

1; 

CD QJ 



. 

t^cooco 


‘CO 

*d 

OCO 




pH 

o 


03 

() 

B..§a 


VO 


lO VO VO rP 


•t* 

VO 

»o -t 



03 

03 

CO 



ii 1 




t—i rH ^ 


tH 


»H iH 




rH 

pH 


rH 


, pC ^ 
















1' ' 

H* >, C* 
o.S^ cj 




OI^OO 


a>»o 





o 

C3 

03 


CO 

!j 

'} 

►Sgs 

tr 




CO »H ^ 


COM 

fH 

03 

* * 



pH 

CO 

i6 


3^ 

!l 

- d* ’ 


fN 

CN 

./ * 

<M 00 0 01 


0<N 

OD 

CO CO 

o 

-cjv 

J> 

CO 

o 

CO 

O 

ij 

^2 




C3 pH CO t- 



PH 

CO rH 

o 

03 

o 

CO 

cd 

CO 

CO 


o 

o 

O CS o o 


lO *H 

o 

o>o 

C3 

CO 

03 

CO 

cas 

o 

o 

|! 



f—i 


fH 


pH 

PM 

rH 







1 

6i 


cn 

p~< 

CO CO VO 



03 

l^I> 



03 

CO 


3- 

CO 

1 2 

o 2 

H £ 


cd 

cc 

d id d 


OM 

d 

»H tH 



cd 

d 

d 

CO 

d 



(N 

OI 

C'l W <N 

8 

pH pH 

pH 

M rw 



tH 

tH 

o? 

pH 

1 CJ 

«c 














1 






«c 











:l 

c-e 

o 




CS 











i; 

•JZ 3 

•2 


CO 

. .CO 

. •T .C'l 


.o 

•4* 


C3 

CO 

CO 

CO 

C3 


vd 


J ^ 

V. 

lO 


*0 

.03 

CO 



o 

cO 


CO 


' 

O h 

!§ 

1— < 

cd 


ci 

CO 

03 


tH 

rH 

pH 

PH 



pH 


o »< 




Cp 











ii 

i C4* 

















• *3 G 


o 

t'- 

.CX .CO 


.o 

CO 



CO 

3>r 

03 

tH 


o 


1 3 u 


o 

CO 

.O .03 


.o 

CO 


vO 


vO 

CO 

i-H 


*o 

1 

1 b 


lO 


■ O ■ CO 






CO 

CO 

CO 

CO 


CO 


< ft 

















.2^ 


CO 

»o 

. c3 ^“3 •— < 


COCO 

M 

•^CO 
4* <53 

CO 


o 

o 

o 

03 

•H4 


C> 


o 

o 



VO CO 

1- 

CO 


03 

CO 

»o 

!■-. 

o 

i 

i! 

s »- 

i AiS. 

i 

o 

td 

’ooi>-o 


COrJ< 

1- 

d -4^ 

cO 


*o 

*-0 


•4^ 

lO 

1! 

I 

cT-g 

=S£i 


VO 

o 



o . 

M 

CO 



oo 




»o 


0.3 "" 


CO 

d 



d . 

o 

03 03 





CO 


o 



CO 




M 

CO 

CO 



-}4 


03 


03 


> ft 












1 

















§ 

tc S ft12 


C3 


.... 


CO . 


O C3 








l! P5 

«— s 


d 




d . 


d 03 








r< a o O 








03 








i 

O 53 ^ 

^ w 
















l.s|s.-g 



CN 

oco loo 


cot^ 

CO 

CO »o 

CO 

cn 

CO 

o 

-H 

*o 

03 


lii"" 



(M 

01 CO .03 


oo 

’I' 

o 

CO 

VO 

CO 

C5 

<i»M 



j 






CO 


rH 


pH 



pH 

pH 

03 


! 

^ to 

.s ® 



.s.s 

03 

j 

*®'3 

2 

2 

a a.a g 

pg 


t> c> 
a (D 


..ft 

& S-S 



.£’o 


03 

O C?OcP 

OO 

! 

H ft 

VO 

pH 

R]^C3CO 



03 

.3 


O 

CO 


03 


».o 

t> 


O lO 

d 




CO 

-i^COCC 

COiO 

CO 

CO 

CO 

VO 


o 


OOVfD 

t^QO 

o 

CO 

w 

o 

« o 

!>. 

■o 

•ocovo 

»CQ0 


C3 

pH 

pH 


03 

03 

03 pH tH 

0 03 

CO 

pH 


CO 

» 

t>. 

t- 

O CO VO 

O) 1 

o 


o 



The ;5 hist ciiscs of tho series of .survivors aro given in Tabio 3. 


15S PETERS, EISENJIAN, KTDD: MERCURY P.OISONING 

of saline may be of value in the earlj'^ treatment of mercury poison- 
ing ■\vitliout shock, it must be employed as a temporary expedient 
and with care if tlie blood pressure shows a tendency to fall. If 
signs of shock appear immediate blood transfusion would seem to 
be the logical procedure. Subcutaneous injections of fluid are safer 
than intravenous; but, because the fluid is more slowly absorbed, 
may not have so rapid a diuretic effect. In some instances the 
authors have felt that they were able to avoid some of the ill effects 


Table 2. — Fluid Iltake and Output of Recovered Cases in Early Stages. 

(Records for the first daj' seldom include more than a fraction of the 24 hours, because 
this period covers from admission to 7 a.m. of the next day.) 


Hosp. 

No. 

Parenternl 

Vomiting 

persistinc 

Fluid intake, 

CC. 

Fluid output 

CC. 

fluids on 
let day.® 

more 
than a 
feT\' hours. 

Ist day. 

2d day. 

3d day. 

let day. 

2d day. 

3d day. 

CS155 

0 

0 

G,000 

8,700 

7,500 

3310 

8,100 

5900 

S4957 

S2000 

0 

4,400 

10,300 

5,200 

700 

3,400 

3300 

S285S 

S3000 

0 

6,950 

7,480 

7,950 

3550 

5,850 

4600 

22S93 

S2500 

I 3500 

0 

8,800 

12,530 

6,C90 

2050 

9,010 

7650 

53740 

0 

0 

700* 

6,500* 

4,600 

3200 

2,340 

2100 

727G7 

72G73 

S3000 

I 400 


3,400 

16,900 

12,450 

0,000 

500 

SSIO 

5,330 

5380 

S1314 

S3000 

Once or 
tuico 

5,250 

5,4bo 

5,ibo 

3550 

3,000 

3900 

30GS8 

0 

+= 

1,800 

3,300’ 

2,000 


1,920 

1140 

50592 

0 

0 

1,400 

4,460 

3,100 

1000 

425 

1000 

4511 

S 5000 

0 

8,500 

8,900 

5,100 

7800 

8,900 

5800 

10295 

0 

0 

5,000 

5,000 

4,800 

3200 

3,000 

2600 

G2494 

S 1500 

+‘ 

12,800 

12,900 

12,100 

7500 

9,100 

8800 

OISOG 

S3000 

0 

5,400 

10,280 

6,100 

1590’ 

4,0D0 

3310 

51558 

0 

+ 


7,SG0 

8,800 

. . . 

2,980’ 

5470 

70S51 

S3000 

+ 

G,bbo 

13,800 

14,800 

2500 

11,110’ 

8900 


> Intake and output on 1st day includes 12 hours; on 2d day 3000 cc. fluid sub- 
cutaneously. 

! Vomiting on first 2 days duo to renal colic. 

5 Fluid subcutaneously on 2d day. 

< On 1st day vomited at' least 1000 cc. 
s Vomited 1400 cc. 

« Fluid subcutancouslj- on 2d da 3 ’; vomited 1050 cc. 

I On 2d day vomited 1500 cc.; received 3000 cc. subcutaneously. 

S, subcutancouslj'; I, intravenouslj-. 


and reap some of the benefits of large infusions, by giving small or 
moderate amounts of hj^ertonic (10 to 50 per cent) glucose solu- 
tion intravenously and simultaneously injecting salme subcutane- 
ously. The well-recognized anemia wliicli regularly develops in all 
cases of severe mercury poisoning affords anotlier indication for 
transfusion. 

Those patients who survive tlie first impacts of poisoning can, 
apparently, be divided into 2 groups: those that liave continuous 
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anuria, in whom death is usually attributed to uremia; others who 
never develop complete anuria, or, after a period of anuria of vari- 
able length, resume urination, passing small volumes of urine, but 
never attaining adequate excretory function. There are in the 
literature a few extensive studies of blood chemistry in such cases. 
The outstanding disturbances are persistent or increasing azotemia 
and reduction of serum chlorids and bicarbonate.^ Hayman 
and Priestley, and Sunderman, Austin and Camack^^ found in 
1 case that serum base and proteins were also low. Similar dis- 
tinbances are found in the last 2 fatal cases in Table 1. 

It seems most plausible to ascribe the salt depletion to the effects 
of diarrhea and vomiting, the hypoproteinemia to the factors which 
have been discussed above and, in addition, to malnutrition which 
results from these same symptoms. How serious the salt losses 
may become is illustrated by Case 73165 (Table 1). 

Case 2. — The patient, a woman, aged 47 years, on March 20, 1929, at 
6.30 P.M., swallowed 5 7.5'grain tablets of bichlorid of mercury. She did 
not vomit until 6.50, when an attempt was made to insert a stomach tube. 
She was brought at once to hospital, where she was given water, eggs and 
milk, followed by a gastric lavage. At this time her blood pressure was 
160/110. By 7.30 the pressure had fallen to 138/90 and she presented 
symptoms and signs of shock; extreme weakness and cold clammy skin. 
She was stiU vomiting material which contained blood. She was given 
3000 cc. of saline subcutaneously and 500 cc. of saline and 500 cc. of 5 per 
cent glucose intravenously. During the night she took fluids poorly, 
vomited frequently, had watery diarrhea and passed only small amounts 
of urine at infrequent intervals. In spite of the enormous quantity of 
salt which she had received, by the next morning (Table 1), 14 hours after 
taking the poison, the serum proteins, chlorids, bicarbonate and base were 
found greatly reduced. The cell volume, 41.8 per cent, and a red blood cell 
count of 5,000,000 clearly proved that these disturbances were not due to 
hemodilution. After this she was given intravenous saline infusions of 
about 1000 cc- daily through the 29th (on the 22d 3000 cc. were given b}' 
infusion); besides this, subcutaneousb’’, on the 21st 6000 cc., on the 22d 
3000 cc. and on the 23d 5300 cc. and on the 26th 3000 cc. of saline and 
5 per cent glucose 'solution. Altogether she received about 30 gm. of 
sodium chlorid parenterally daily for the first 6 days. Nevertheless, the 
salt in the blood continued to diminish. Meanwhile she vomited con- 
tinuously, sometimes as often as 20 times a day, and, in spite of 2 colon 
irrigations a day, had from 6 to 22 stools. The urine volume, which had 
been 1160 cc. on the 21st, dwindled steadily. Exact measurement was, 
for a time, impossible, because so much was voided with stools. However, 
complete collections were made on 6 separate days after the 24th and the 
urine volume was found to vary between 40 and 375 cc., with an average 
of 165 cc. After about 4 days she developed edema. For this reason 
subcutaneous injections of fluid were, for the most part, discontinued; 
parenteral fluid administration was limited to a daily infusion of about 
1 liter of saline (an exception was made on the 26th when she received 
3000 cc. of saline and glucose by hypodermoeb^sis). The diarrhea and 
vomiting nevertheless continued and the urine volume remained small. 
The edema diminished, but did not entirely disappear. The serura_ pro- 
teins had fallen further and the serum salt deficit persisted. On April 31, 
10 days from the onset, she was given a transfusion of 450 cc. of blood. 
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At this tune she was in a desperate condition and quite waterlogged. 
Attempts to administer fluids and food b}’’ mouth were discontinued. 
Although the vomiting diminished promptly, the diarrhea persisted, the 
urine volume remained small and she died on April 2, 13 days after admis- 
sion. 

In this case and in Case 61163 (Table 1), which was quite similar, 
it is evident from the frequency and volume of vomitus tliat 
the nutritive value of. the food and fluids taken must have been 
negligible. Indeed it was not inconceivable that, acting as stimu- 
lants in the stomacli, these materials only caused the secretion of 
extra salt and fluid which was vomited.' In the stomach, and prob- 
ably in tlie small intestine, there is a tendency for fluids to be 
brought into osmolar equilibrium with the blood before or during 
the process of absorption. Unless, therefore, the fluids and food 
given were isotonic with the blood, salt, at least, would pass into 
them and, if they were not retained, would be lost in tlie vomitus. 
If giving food and fluids has no nutritive value because of emesis, 
it becomes tantamount to lavage. As a means of removing poison 
this might be advantageous were it certain that excreted mercury, 
after the initial stage, attains a sujfBcient concentration to produce 
any serious damage or that it is further concentrated in the process 
of reabsorption. Whether it does or not, there is grave doubt 
whether this hypothetical damage is to be weighed heavily against 
the disorganization of the body fluid composition which results 
from efi^orts to dilute or remove the poison by emetic measures or 
lavage. The theory tliat fluid administration or lavage allays 
gastric irritation has e\'en less physiologic support.^ It has been 
repeatedlj’’ demonstrated that animals with pyloric obstruction can 
be kept alive for long periods if the fluid lost in the initial vomitus 
is replaced by saline and no fluids are given by mouth. After the 
initial irritative vomiting under these conditions gastrointestinal 
secretion practically ceases. IWietlier the same would be true of 
a stomacli with a necrotic mucous membrane could not be predicted, 
but it seemed justifiable to make the test in ^'iew of the unfortunate 
outcome of most patients who had been subjected to the conven- 
tional forms of treatment. IITiat has been said of gastric lavage 
and the promotion of emesis may be equally true of colonic irriga- 
tions and encouragement of diarrhea. 

In a case reported by Hayman and Priestlej',*^ under the Lambert 
and Patterson treatment, at the end of 6 days of anuria urine flow was 
resumed, but was inadequate. The blood nonprotein nitrogen con- 
tinued to mount, finall}' reaching 247 mg. per 100 cc., while ehlorid, 
bicarbonate, base and protein of the .serum were greatly reduced, 
hlcanwhile there had been diarrhea. At this point the Liuiibert 
and Patterson treatment was discontinued and daily .saline infusions 
were given instead. Immediately the urine volume and nitrogen 
cxcrerion increased, the blood nonprotcin nitrogen fell and the 
patient made a rapid and tinevcnfful recover.v. The improvement 
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which Hayman and Priestley attribute to the saline infusions may 
have been quite as much due to interruption of the colonic irriga- 
tions. Chqisy and Perrot” have reported a case that died at tlie 
end of 49 days. After an initial 3-day period of anuria urination 
was resumed, but the volume remained small, the blood nonprotein 
nitrogen continued to rise and, after a period of apparent clinical 
improvement, she developed mental symptoms, extreme asthenia, 
anorexia, finally edema. From the onset the serum chlorids were 
low and remained so until death, except for transient responses to 
subcutaneous and intravenous saline. Little salt was given par- 
enterally, although she received small daily infusions of hypertonic 
glucose. From what is known of the rapidity of regenerative proc- 
esses in mercury poisoning it seems difficult to attribute death in 
this case directly to the effects of this metal. Landau, Glass and 
Beiles,^^ who have recognized the salt deficiencj^ which results 
from the gastrointestinal effects of mercury, claim that the adminis- 
tration of bismuth in large doses (as much as 9 gm. daily) greatly 
reduces mortality. 

in spite of all theoretical considerations, withliolding all fluids 
and omission of lavage and cqlon irrigations marked a radical break 
with authority and convention that took no small courage. Happily 
an opportunity to test the theory in an analogous situation without 
so serious a breach of convention presented itself at this point; 

Case 3. —A patient* was admitted to the hospital in shock wth extreme 
intravascular hemolysis, oliguria and hemoglobinuria. She had attempted 
to induce abortion by intrauterine injection of b’^sol after some pills given 
by a friend had not proved immediately efficacious. Lffie the mercur}'^ 
cases cited above she passed, for some days, only small amounts of urine 
containing little nitrogen, and the nonprotein nitrogen of the blood rose 
steadily. Throughout this time she suffered continuous!}'’ from epigastric 
distress and vomited all food and fluids. The vomitus Was bloody. In 
spite of infusions and hypodermoclyses of glucose and saline the serum 
chlorids fell to 93 milliequivalents. Furthermore she became distinctly 
edematous. Finally, after 7 days, the administration of food and fluids 
by mouth was entirely stopped, and she was given daily infusions consisting 
of 1000 cc. of 10 per cent glucose and an equal amount of saline. Vomiting 
ceased almost immediately, the urine volurne increased rapidly, her con- 
dition improved and the blood nonprotein nitrogen diminished. For 
4 days, as long as the epigastric pain persisted, the treatment was con- 
tinued. At the end of that period she was able to eat and drink ndthout 
vomiting and the infusions were discontinued. 

These experiences led to the adoption of an entirely new course 
of procedure in the treatment of mercury poisoning, which has now 
been employed on 3 cases. The general principles involved are: 

(1) Initial administration of protein and gastric lavage, as before; 

(2) a large intravenous infusion of saline at the earliest possible 
moment; (3) blood transfusion if evidences of shock appear; (4) if 
this cannot be efl'ccted at once, simultaneous inti'avenous injection 

* This case will be reported more fullj* in connection wtli a study of bl.ackwatcr 
fever. The intravascular hemolysis may have been caused by quinin. 
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of 10 per cent glucose and subcutaneous injection of saline may be 
used as a temporary expedient; (5) subsequent saline and glucose 
injections and transfusions in quantities and at intervals so regu- 
lated as to insure Ae presence in the body of a large, but not ex’ces- 
sive, supply of fluid of nearly normal composition and to maintain 
circulatory efficiency; (6) from the onset no fluids are given by 
mouth as long as there is nausea or vomiting. If there is no diar- 
rhea, rectal treatments are omitted. A single small cleansing enema 
may be given daily if there is diarrhea, if such treatment seems to- 
relieve the diarrhea, as it sometimes does. 

_ Case 4. — (44720.) A man, aged 32 years, while intoxicated, took some 
bichlorid of mercury tablets (he claimed that he had taken 3, but it is 
doubtful whether he actually took more than 2 and he may have taken only 
1), at about 8.50 p.m., March 24, 1932. He arrived in the Accident Ward 
of the New Haven Hospital at 9.19 p.m., having vomited twice on the 
way. ^ His blood pressure on admission was 135/100 and general physical 
examination revealed no important abnormalities. After the usual treat- 
ment with protein and gastric lavage he was given, by intravenous infusion, 
1500 cc. of saline. At 10.20 p.m. hrs blood pressure was 120/80. At 10.50 
P.M. he was given another infusion of 1500 cc. of saline and simultaneously 
1500 cc. of saline and 1500 cc. of 5 per cent glucose subcutaneousb^ Shortly 
after the infusion his blood pressure was- found to have dropped to 96/61. 
He was therefore given, at 1 a.m., on March 25, a transfusion of 275 cc. of 
blood which brought his blood pressure up to 110/90. After the transfu- 
sion he had a chill, vomited and at 2.45 a.m. passed dark, bloody urine in 
which no red blood cells were found.* Between admission and 11 p.m. 
he had 3 involuntary waterj' stools and vomited at intervals. For this 
reason he was allowed to have nothing but cracked ice by mouth. At 
4 A.M. the vomitus contained changed blood. Until 5.30 a.ji. he passed 
large amounts of mine without difficult!'’, but after this did not void again 
until 1 P.M., after he had been given intravenously 1000 cc. of 10 per cent 
glucose solution. A similar injection was given at 3 p.m., when there was 
again e\ddence that dimesis had been interrupted. Mter this the minary 
volume did not again diminish. After the first 3 bowel movements diarrhea 
ceased. There was occasional vomiting throughout the 25th, but none 
after the early morning of the 26th. It was, therefore, possible, after 
9 .\.M. on the 26th, to discontinue parenteral administration of fluids and 
to give both food and fluids by mouth. He complained throughout the ‘ 
25th and 26th of soreness of the mouth, burning in his throat and pains in 
the loins. These complaints continued through the 27th and by the 2Sth 
he had a well-marked stomatitis. Diarrhea recommenced on the 29th and 
in the course of the day he had 7 loose stools. 

On the 30th he vomited large amounts of fresh blood twice and the 
stools became tarrj'. Finally at 11 p.m. he had a third gastric hemorrhage 
succeeded by sj-mptoms of shock. At 1.30 a.m., hlarch 31, his blood 
pressure was only 90/60. He was, therefore, given, at 2.30 a.:m,, an infu- 
sion of 500 cc. of 10 per cent glucose, followed by a transfusion of 300 cc. 
of blood. This relieved shock sj-mptoms and restored the blood iJressurc. 

411 fluids bv mouth were, of course, discontinued for 24 hours and large 
volumes of glucose and saline were given subcutaneously. I’or the next 
2 d.ays hypodcrmoclyscs were continued, but the patient was .allowed water 
bv moutii For 2 davs the tarry diarrhea i)ersisted. 

Mter April 1 all symptoms ceased, the stomatitis rapidly cleared ami 

• In snifo of the obvious hemolytic reaction, rcjietition of aKcliitination tests 
seemed to indic.ate no incompatibility bejmeen the blood of donor and recipient. 
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recovery was uneventful. On April 2 a small transfusion was given to 
accelerate recovery and Sippy diet was instituted. 

The urine immediately after the first transfusion was quite typical of 
extreme hemoglobinuria and the next few specimens contained changed 
blood pigment and detritus. Very faint traces of albumin, leukocytes and 
occasional casts persisted in the urine through April 9. 

When discharged, April 12, the only symptoms were fatiguability, prob- 
ably referable to anemia, and nocturia. April 25, when he was seen in the 
dispensary, he, seemed entirely well except for a moderate anemia. 

The record of treatment with some notes on excretory function 
are presented in Table 3, the results of blood chemical examinations 
in Table 4. 

Table 3. — Results of Chemical Examination of the Blood. 


Date. 

Time. 

Blood. 

Serum. 

Oxygen capacity, 
per cent. 

Cell volume, 
per cent. 

Nonprotcin nitrogen, 
mg. per 100 cc. 

Protein, 
per cent. 

.s 

eC 

< 

per cent. 

Globulin, 
per cent. 

O 

"S 

c 

S ^ 
sa 
s 

W . 

.’H cr 
u o 

S 

o 

Inorganic phosphorus, 
mg. per 100 cc. 

Total base, 
m.eq. 



1 

1 

1 

Cas 

1 

E 447 

20. 






Mar. 24 

10.50 p.m. 



42 

8.16 

1 

!5. 

27 

2.89 

23.6 

99,4 

3.5 

144.1 

25 

8 . 00 A.M. 

1 


43 

8.53 

5.78 

2.75 

25.2 

96.5 

3.4 

147.7 


12.15P.M, 

22.2 

52.6, 

49 

8.22 

5.96 

2.27 

23.0 

98.3 

2.8 

143.9 


5.00 

20.3 

47.9 

42 

7.18 

4. 

96 

2.22 

23.2 

97.0 

3.5 , 

140.5 

26 

9.00 a.m. 

18.7 

41.8 

59 

6.42 

4. 

32 

2.10 

24.2 

98.8 

3.4 

140.7 

27 

9.00 

, , 


69 









28 

9.00 

16.0 

37.9 

75 

6.61 

3. 

90 

1.71 

25.2 

99.1 

4.9 

144.7 

29 

9.00 

16.2 

37. 7i 

I 95 

6.62 

4. 

01 

1.61 

25.9 

98.6 

5.6 

142.7 

30 

9.00 

13.1 1 

28.4 

85 

4.96 1 

!3. 

61 

1.35 

23.1 

101.4 

6.2 

147.8 

31 

2.00 p.m. 



81 


1 


1 





April 1 

2.00 

8.1 

19.6 

I 63 

5.17' 

3.30 

1.87' 

22.9 

104.2 

4.0 

145.1 

2 

2.00 

6.7 

15.8 

1 46 

4.53 

3. 

08 

1.45 

23.3 

105.5 

3.5 

147.5 

25 

9.00 a.m. 

13.8 

34.6 

28 

7.09 


57 

2.62 

27.1 

102.6 

3.4 




i 


Cab 

E A-6 

100. 1 






Mar. 29 

9.15 p.m. 



54.3 

69 

7.44 

5.45 

1.96 

16.8 

97.8 

4.8 

141.1 

30 

7.15 a.m. 

21.3 

49.0 

63 

6.04 

4.61 I 

1.43 

17.3 

104.0 

6.5 

139.2 

31 

7.15 

17.3 

39.5 

85 

6.22 

3. 

66 

1.54 

17.3 

98.2 

4.1 

137.3 

April 1 

9.00 

17.0 

39.8 

97 

5.39 

13.66 

1.80 

15.0 

91.6 

4.5 

132.9 

3 

2.00 p.m. 

. . ! 


140 

5.47 

3. 

80 

1.70 

13.7 

95.8 

6.9 

,138.8 

5 

9 . OO A.M. 

16.7 

38.3 

130 

5,66 

3. 

95 

1.70 

■16.1 

95.5 

7.4 

139.3 

6 

9.00 



141 

6.95 

3. 

84 

2.12 

16.4 

93.9 

6.7 

136.5 

8 

9.00 

16.3! 

35.1 

128 

6.63 

3. 

69 

2.97 

17.1 

102.0 

8.5 

142.0 

11 

9.00 ’ 

17.4 

41.3 

117 

7.37 

4.02 

3.34 

16.1- 

100.0 

7.9 

145.0 

14 

9.00 

, . '1 

31.8 

120 

:5.g8 

3. 

26 

2.70 

14.9 

97.5 

7.1 

136.5 

19 

9.00 

12.7 

29.0 

84 

6.64 

3. 

29 

2.35 

17.7 

102.0 

6.1 

137.3 

25 

9.00 

. - 


i 35 

4.77 

3. 

24 

1.53 

23.5 

99.9 

3.2 

141.3 





1 Cas 

E 613 

85. 






May 10 

9.00 a.m. 



30 

6.96 

5.09 

1.84 

25.9 

100.9 

3.0 


11 

9.00 

19.0 

48.3 

1 30 

6.76 

4.88 

1.88 

25.0 

99.0 

4.3 


12 . 

9.00 

16.1 

40.5 

I 23 

1 1 

5.45 

4. 

05 

1.40 

26.2 

103.1 

3.0 



Taulr 4 . — Clinical Data op Case 4 ( 44720 ). 

‘‘Time,” in rclnlion to pnrcntornl fluid.s, until nftor 8 a.m., March 20, indicates approximately the time at whieli injections wore boKun; "time,’ 

in relation to excreta, represents the time at which these wore collected. 
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It is obvious that as a test of thei’apeutic measures this case is 
not entirelj^ satisfactory. In the first place the dose of mercury 
which he took is not certain and probably not large enough to prove 
lethal. He does, however, appear to have absorbed enough to pro- 
duce definite signs of poisoning: diarrhea, vomiting, stomatitis, 
temporary reduction of urine excretion (on the morning of March 25) 
and accumulation of blood nonprotein nitrogen and serum inorganic 
phosphate. Early blood examinations reveal hemoconcentration 
(liigh serum proteins and cell volume). Early signs of shock ap- 
peared shortly after admission. Unfortunately the response to 
therapy and the symptoms and functional disturbances immediately 
succeeding the first transfusion are confused by the occurrence of 
hemoglobinuria. Later a still more serious complication is intro- 
duced by the gastric hemorrhage. It may be argued and it was 
greatly feared that this might be referable to the effect of with- 
drawal of fluids in the face of mercurial ulceration. However, by 
the time of this accident he had been for 3 days taking food and 
fluids freely without gastric symptoms. Moreover, it was found 
that the patient had attended the Medical Dispensary during the 
preceding summer for a condition that was suspected to be gastric 
ulcer. Roentgen confirmation was not secured because he ceased 
attending the clinic before Roentgen ray examinations could be 
made. Barium Roentgen rays taken just before his discharge from 
the hospital disclosed no signs of gastric ulcer; but, by this time he 
had been for some days on Sippy treatment, free from symptoms. 
Except for these adventitious conditions, the course was singularly 
free from the distressing signs and symptoms usually seen in poisoned 
patients. 

Although the serum proteins, hemoglobin and cell volume fell 
and the nonprotein nitrogen rose even before the gastric hemorrhage, 
diarrhea and vomiting early ceased, urine volume was maintained, 
no edema developed and' the electrolytes remained relatively normal. 
Alkali deficit never became important; serum chlorids were only 
slightly reduced in the early days, perhaps because the parenteral 
fluids contained too little sodium chlorid in proportion to glucose 
and water. 

One might conclude that the patient had been enabled by the 
therapy to escape many of the miseries of poisoning, if not death 
itself, even in the face of hemoglobinuria and a gastric hemorrhage 
which was in itself a serious hazard. On the other hand it is almost 
possible to take the gloomy view that therapy was responsible for 
these accidents and that only divine grace saved him. 

Case 5.— (A-6100.) A male, aged 60 years, at -6 p.ji. on March 2_S, 
1932, with suicidal intent, swallowed 3 mercurj' tablets dissolved in 
water. He vomited almost immediately and after this was unable to take 
any food and vomited all fluids. He also developed, within a yer 3 ’' short 
time, a profuse diarrhea with frequent water}’- stools. This persisted until 
he was admitted to the New Haven Hospital at about 9 p.ji., iMarch 29. 
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Up to tills time he received no treatment. On admission he appeared thin 
and e.xtremely dehydrated; his blood pressure was 120/SO, but rapidly fell 
to 106/82. He was given at once, by intravenous infusion, 1000 cc. of 
10 per cent glucose solution, and by hypodermoclj'sis 3000 cc. of saline. 
The blood pressure at 10 p.m. was only 90/80, but rose again after 30 minutes, 
remaining for the rest, of the night between 100 and 120 mm. From the 
onset he passed no urine. The diarrhea, which had persisted until his 
admission to the ward, ceased abruptly at this time and was succeeded by 
obstipation. Both anuria and obstipation persisted until April 2. On this 
day, after an enema, 469 gm. of feces were removed, and on the same day 
he passed 18 cc. of urine. After this the urine volume gradually increased. 

From the outset he was able to take fluids by mouth, vomiting only once, 
on April 2. The first night he received only 900 cc. of carbohj'drate fluids 
orally. The next day, March 30, he drank freely until late in the after- 
noon,"when he was given a hypodermoclysis of 1500 cc. of saline, because 
he complained that he was too full to drink. March 31, because of the 
same s 3 TnptonM, 4000 cc. of the total 5600 for the flaj' were given parenter- 
ally. On April 1 he vomited a small quantity and was given 1200 cc. of 
saline subcutaneousl 3 ^ After the enema on April 2 he again had no bowel 
movements for 3 days. On the 6th and 8th he was given cleansing enemas 
because of the persistent obstipation. On the 9th he had a spontaneous 
bowel movement and after this developed a troublesome diarrhea. This 
consisted of the frequent passage of small watery spurts, at first containing 
fresh or changed blood, with considerable tenesmus. The volume of the 
stools was very small as is evident from the fact that the total weight of 
material passed in 18 movements on the 11th and 12th amounted to only 
659 gm. The diarrhea, which was accompanied by low-grade fever, per- 
sisted when he left the hospital against advice on April 29. 

The first urine voided on April 2 gave a heavy reduction for albuim'n and 
was loaded with cellular ddbris. Subsequent specimens contained dim- 
inishing amounts of albumin, cells and casts. The urine of April 2a had 
only a faint trace of albmnin and an occasional lyalin cast. 

In spite of the earl 3 ’’ anuria and obstipation and e.xcept for the later 
diarrhea, the patient was pecuh'arl 3 " free from s 3 ’mptoms. His onl 3 ' com- 
plaint for the first few da 3 's was a sense of fullness when he tried to drink 
large quantities of fluid and regret that he was giv'en ho nourislment but 
carboh 3 "drate fluids. From April 6 on he ate a general mi.ved diet. 

The chief data pertaining to therapy and to excretory function 
are presented in Table 5, the results of chemical e-xaminations of 
blood in Table 3. 

There can be little doubt that this patient received a toxic and 
possibly lethal dose of poison, 3 tablets in solution. That much of 
this was absorbed seems evident from the fact that he developed 
quite early all the symptoms of severe mercury poisoning;- anuria, 
vomiting and diarrhea. The prognosis was peculiarly unfavorable 
because he received no treatment for more tlian 24 hours. The first 
cliemical examination of the blood, immediately after admission, 
revealed a high degree of hemoconcentration (cell vmlume, 54.3 
volumes per cent) with serious depletion of bicarbonate, clilorid 
and base and well-marked accumulations of nonprotein nitrogen 
and inorganic phosphate. Evidences of shock were slight and dis- 
appeared rapidly after administration of saline and glucose solutions 
without tlic need of a transfusion. 
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Table 5. — Clinical Data of Case 5 (A-6100). 


Date. 

Fluid 

intake. 

Fluid output. 

Cl (as NaCl). 

Blood t 

pressure. | 

'/ 

M 

Sodium bicar- 
bonate, gm. 

li 

Urine, 

cc. 

Vomitus, 

cc. 

Stools, 

number. 

Intake, 

gm. 

Urine. 

cc. 

Vomitus, 

cc. 

« e 
o c 
o Eb 
u 

Mar. 29 

4900' 

0 

0 

0 

27.0 

0 

0 

0 

120/80 

0 


30 

4100= 

0 

0 

0 

13.5 

0 

0 

0 

120/90 

0 


31 

5600= 

0 

0 

0 

13.5 

0 

0 

0 

130/90 

0.7 


April 1 

2300' 

0 

232 

0 

11.6 

0 

0.7 

0 

130/80 

2.0 

66.9 

2 

1620 

18 

0 

409 gm.® 

4.0 

0.1 

0 

0.1 

140/100 

2.7 

67.5 

3 

2920 

1032 

0 

0 

16.2 

5.4 

0 

0 

150/100 

0.6 

67.9 

4 

3270= 

2025 

0 

0 

13.6 

12.2 

0 

0 

150/100 

2.0 


5 

3045 

2398 

0 

0 

3.1 

13.9 

0 

0 


0 


6 

2090 

3530 

0 

1' 

9.3 

20.0 

0 

0 


0.6 


7 

3145 

3800 

0 

0 

9.3 

20.3 

0 

0 


0 

62.0 

8 

3050 

2560 

0 

1= 

8.8 

12.4 

0 

0 


0 

60.1 

9 

3930 

1960 

0 

1 

9.1 

7.5 

0 

0 


0 


10 

1900 

1500 

0 

2 

6.6 

4.5 

0 

0 


0 

60.3 

11 

4120 




9.7 

0 

0 

0.9 

170/100 

2.0 

58.7 

12 

1750 

890 

/ 


9.2 

1.2 

0 

0 

148/98 

2,0 

58.7 

13 

2110 

1260 



8.0 

2.6 




2.0 

58.8 

14 

2850 

1740 



8.0 

2.6 




2.0 

58.6 

15 

2280 

1720 

*43 


6.0 

6.6 

a 


136/90 

2.0 

58,5 

16 

3550 

22.60 

a 

1 

8.4 

6.9 


0) 

> 

130/90 

2.0 

57.6 

17 

3130 

2090 



8.9 

6.4 

P 

c5 

CO 

128/88 

2.0 

57.3 

IS 

2050 

2110 

fe 

§ 

8.5 

6.3 

> 

o 


2.0 57.3 

19 

2180 

1800 

tS 


8.1 

6.0 

O 

G 

... 

2.0 

57.4 

20 

1970 

1580 

s 

s 

8.3 

6.9 

u 

to 

o 


2.0 

57.3 

21 

1900 

1700 



7.1 

5.6 

a 



2.0 

57.0 

22 

2200 

1680 



6.6 

4,7 

a 



2.0 

67.1 

23 

1950 

1480 



7.7 

4.4 




2.0 

56.5 

24 

1600 

1210 



8.8 

4.6 




2.0 

56.2 
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‘ 1000 cc. saline intravenously; 2000 cc. saline and 1000 cc. 5 per cent glucose 
subcutaneously. 

^ 1600 cc. saline subcutaneously. 

’ 1500 cc. saline and 2500 cc. 5 per cent glucose subcutaneously. 

* 1200 cc. saline subcutaneously. 

* 500 cc. 10 per cent glucose and 1500 cc. saline intravenously. 

® Result of enema. 

^ Onset of diarrhea; IS^stools on April 11, 5 on April 12. 


It is not improbable that the administration of fluids .during the 
first days was overemphasized. Although the patient developed 
no demonstrable edema during the anuria period, the rapid loss of 
weight in the first days following resumption of urination suggests 
that the body had been previously somewhat overloaded with fluid. 
That the balance between salt and water in the fluids given was 
also somewhat irregularly and imperfectly maintained is evidenced 
by the fluctuations in serum chlorid and base. Between the first 
2 electrolyte studies the major portion of the fluid given was saline, 
which caused serum dilorid to rise to a rather high level. During 
the succeeding 48 hours larger amounts of water and less saline 
were given, causing serum chlorids and base to fall to a very low 
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level. Bicarbonate remained consistently lov. The initial reduc- 
tion of bicarbonate and base was presumably referable to diarrhea. 
The failure of these 2 components to rise after chlorid administra- 
tion is natural. l\ith ablation of renal function the ability to 
excrete the Cl ion of chlorid, retaining the base to reconstitute 
bicarbonate, was lost. Only by suppljdng bicarbonate as such 
could the electrolyte pattern have been restored to normal. Small 
quantities of sodium bicarbonate ivere given with tliis end in view, 
but this therapj’- was not pushed for fear of precipitating vomiting, 
whicli seemed a greater evil than the alkali deficit. 

Withdrawal of oral fluids was not necessarj’^ in this case, for more 
than brief intervals, because vomiting had ceased by the time he 
entered the hospital. Restriction of oral fluids and substitution of 
subcutaneous and intravenous fluids were employed at intervals 
when nausea and vomiting tlu-eatened. There was, of course, no 
intention of producing such complete obstipation. How far treat- 
ment may have been responsible for the condition is uncertain. 
Restriction of the diet to easily absorbable sugars may have played 
a part. The results indicate that the patient recovered from most 
of his symptoms without the lavage processes usually employed and 
without the intervention of the bowel. This supports the theory 
that mercury causes its chief effects shortly after administration. 
It would certainly seem more advisable in future cases to employ 
enemata at daily intervals to assure removal of fecal accumulations 
and any poison that they might contain. AAliether the diarrhea 
that developed on April 11 can be attributed to mercury is uncer- 
tain. June 1 the patient was in excellent health and statctl that he 
had onlj' intermittent brief periods of diarrhea. His wife volun- 
teered that these seemed to occur only when he worked. 

The wellbeing of the patient after treatment was instituteel a!id 
his freedom from.the usual distressing sjnnptoms were most striking. 
One is forced to wonder whether vomiting and diarrhea and perhaj)s 
the constant lavage of the gastrointestinal ti'act are not responsible 
for some of the distre.^^s commonly cxperiencetl by subjects seriously 
poisoned Avith mercury. 

The anuria and hypoproteincmia became progressively more 
severe, even after the blood nonprotein nitrogen had begun to fall. 

It is obvious that the initial fall of senim protein cannot be due to 
gastrointestinal protein loss. Hemodilution may have played a 
])art. Between April o and 10 when the urine volume finst became 
large the proteins rose shurj)ly. The subsequent fall can, pcrha])S, 
be attributcHl to malnutrition resulting from inadequate fliet and 
diarrhea tf)gcther. 

Cask C.— (61. 385.) A m.-irried woman, aged 20 years, at 9 I'.M., I\lay 
10 10.32, took 1 hiclilorid t.aldel witli .suicidal atteinjil. She was almost 
im’mctii.atclv given egg white and mustard and vomitejJ within i.o minutes. 
Bv 0.1,3 e.M. she was in the .Accident A\ard of the New Haven Ho.'{)itaI, 
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•where she received gastric lavage, followed bj”- an intravenous infusion 
of 1000 cc. of 10 per cent glucose solution and su])cutaneous injection of 
1500 cc. of saline and 500 cc. of 5 per cent glucose solution. Her blood 
pressure on admission was 137/76 and* fell to 120/80 before she was sent 
to the medical ward. IVlien she was still in the Accident Ward she voided 
750 cc. of urine. Attempts to administer fluids Ijy mouth provoked vomit- 
ing and were, therefore, discontinued at 2.30 a.m. At 5 a.m. she received 
bj’’ hypodermoclysis 2000 cc. of saline because of vomiting and mild diar- 
rhea. During the night she urinated 4 times, twice Awth stools, and had 
4 bowel movements. At 9 a.m. she appeared drowsy and complained of 
nausea and epigastric pain. Oral administration of fluids, wloich had 
been resumed at 8 a.m. was discontinued after a short time because of 
renewed vomiting, and she was given, in the course of the day, 1000 cc. 
of saline and 1000 cc. of 5 per cent glucose subcutaneously and 500 cc. of 
10 per cent glucose solution intravenously. By evening nausea and diar- 
rhea had ceased and she Avas able to take peroral fluids. Improvement 
continued through the night and bj’’ the morning of May 12 she was vdth- 
out symptoms and able to take a regular diet. 

From admission until 10 a.m. the next morning the total excreta (urine, 
stools and A'omitus) amounted to 1770 cc. and from 10 a.m. on Alay 11 to 
7 A.M. on May 12, 3160 cc. It Avas impossible to separate urine and feces 
accuratelj". HoAvever, it is estimated that the second specimen contained 
about 600 cc. of fecal matter and 300 cc. of vomitus. The uncontaminated 
urine specimens which Avere collected contained no albumin and no sig- 
nificant microscopic abnormalities. 

The results of chemical examinations are presented in Table 3. 

In this case it seems reasonably certain that the dose of poison 
taken, though sufficiently large to cause diarrhea and A^omiting, 
Avould probalily have caused no serious damage nor proved a tlireat 
to life. The chemical studies sIioav none of the common disturbances 
of the electrolyte pattern Avhich have been demonstrated in some 
of the earlier cases of the series Avho had taken only enough poison 
to provoke vomiting. The administration of subcutaneous and 
intravenous fluids and the discontinuation of oral fluids in the 
presence of nausea and vomiting may have been instrumental in 
preventing such disturbances. It is interesting to note that, in 
spite of the absence of symptoms and functional disturbances, the 
serum proteins, hemoglobin and cell A'^olume fall rapidly, reaching a 
distinctly subnormal level 36 hours after poisoning. By this time 
symptoms had disappeared and the urine output Avas quite adequate, 
making hemodilution rather unlikely. The consistency with AA'hich 
anemia and hypoproteinemia develop after mercury suggest some 
injury to the systems which control regeneration of red cells and 
serum proteins. 

Summary. Although the outcome in these cases can in no sense 
be considered as a vindication of the course of therapy AAdiich has 
been proposed, the results in Case 5 (A-6100) at least justify the 
hope that it may prove superior to previous procedures. At least 
it seems reasonable to devote more attention to the functional dis- 
turbances that result from mercury poisoning, CA'cn if this necessi- 
tates a certain degree of moderation in eliminative measures. The 
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intention is not to propose a routine procedure, quantitatively 
measured and unalterably fixed for all patients alike; but rather 
general principles of treatment aimed against the most serious 
effects of the poison. The application of these principles and the 
emphasis placed on particular procedures must be adapted to the 
individual patient. It is obvious that this requires coordination 
of judgment and effort. The authors have frankly admitted that 
the ideal combination of these qualities was not attained in the 
treatment of the 2 serious cases described above. In Case A-6100 
a point was stretclied when the obstipation was allowed to con- 
tinue, chiefly because as long as the general condition of tlie patient 
seemed so good it appeared justihaWe to subject the treatment to 
an acid test. 

It is believed that the general therapeutic principles which have 
been suggested are applicable to the treatment of othei' types of 
poisoning attended by gastrointestinal irritation or injiu-y and renal 
damage, or in which the elimination of a poison v’luch causes irrita- 
tion or injury of the gastrointestinal tract may be facilitated by the 
production of diuresis. Its application in a case of phenol poisoning 
with hemoglobinuria has already been mentioned. More recently 
it has been employed successfully to combat the effects of rat poison 
(chiefly phosphorus) in another subject. 

Conclusions. Major emphasis in the treatment of mercury poi- 
soning has in the past been laid upon measures aimed to promote 
elimination of the poison through the gastrointestinal tract. Such 
measures have tended to exaggerate rather than to alleviate the 
functional and chemical derangements within the body which are 
caused by mercury. Chief among these are shock, reduction of the 
fluid content of the body and salt depletion. 

General principles of treatment have been proposed, involving 
radical departures from previous procedures, which have as their 
chief aim prevention or alleviation of shock, dehydration and salt 
depletion, the provision of adequate body fluids of normal compo- 
sition and the maintenance of optimal renal function. 

The application of these measures in 3 cases is described in detail. 
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OSTEOSCLEROTIC ANEMIA. 

By Earle M. ‘Chapman, M.D., 

BOSTON, MASS, 

(From the Medical Clinic of the Massachusetts General Hospital.) 

The term osteosclerosis is understood to include those rare affec- 
tions of the skeleton in which the bone marrow is encroached upon 
or obliterated by proliferation of connective tissue or deposition of 
bone, leaving the bones compact and dense but without change in 
their outward contom. Two types of the disease are recognized, 
that of so-called marble bones and myelosclerosis. The former, 
recently reviewed by Karshne and Pirie, seen usually in children 
and young adults, is hereditary and is characterized by a heavy 
deposition of bone of low phosphorus content advancing from the 
diaphyses. In the roentgenogram a homogeneous density, first 
compared to marble by Albers-Schonberg, obliterates the bony 
structm’e. A history of repeated fractures is frequently obtained. 

The second type is not familial and multiple fractures have not 
been described. The pathologic process is largely a diffuse increase 
of connectwe tissue or trabeculfe in the marrow space, leaving the 
cortex still recognizable. The appearance of the bones in the 
roentgenogram is that of moderately increased density but with 
most of the cortex still evident. This contrast in the two types is 
shown in the accompanying illustrations. 

Progressive osteosclerosis croAvds out the marrow cells and often 
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produces a severe anemia vdtli compensatory hemopoiesis in the 
spleen, liver or lymph nodes. Such a myelophthisic anemia may 
occur in either the Albers-Schonberg group or in myelosclerosis. ' 

The purpose of this paper is to present 2 cases of this second 
type of osteosclerosis in which such an anemia was the outstanding 
feature._ As descriptions of this type, excejit for Donhauser’s 
report in 1908, have not been found in the American literature 
these cases are deemed to be of exceptional interest. • 

Case Eeports. Case 1.— An Italian, aged 42 years, entered the hospital 
on October 28, 1929, complaining of weakness for 10 months. He had 
been losing weight and strength and in Afay, 1929, gave up work to go to 
Italy, where liis doctor placed him on a regimen of cooked liver. He 
improved somewhat but by the time of his return to Boston, in September, 
weight loss and dyspnea on exertion led him to enter the hospital. The 
tongue had not been sore and his diet had been well balanced 

In tbefami'/i/ hislorij no one had sustained fractures. One sister in Italy 
had had an anemia that responded to liver. He had 4 children who were 
health 3 '' and their jielves, femora and knee joints sliowed no evidence of 
disease bj' roentgenogram. 

In the past he had been well and strong-and had broken no bones. The 
occupational history was interesting in that he had been a glass polisher for 
' 12 j-earsj using a buffing wheel ndth red oxid of iron as a rouge. A slight 
amount of dust was in the air about this wheel. No ex])Osure to lead or 
benzol was suggested. 

Physical Examination. He jcas well developed but imdernourished 
and showed a sallow skin with a hectic flush over the malar eminences. 
The scleraj were clear and no petechiai were seen. There was no glandular 
enlargement. The head, eyes, lungs and heart were nonnal. The blood 
pressure was 120 systolic and SO diastolic. 

The radials and brachials were not sclerotic and the fundi showed normal 
vessels. A' moderately firm, nontender liver and spleen were felt at the 
costal margins. There was some tenderness on deep prc.ssure over the 
medial cond.vles of the femora and e.xtrcme fle.xion of the knees and exten- 
sion of the elbows were painful. The claN-icles were prominent and seemed 
thickened. The remaindcr of the c.xanu’nation was not remarkable. 

Laboratory Examinations. Urine: normal; no Bence-Jones protein. 
Blood: red blood cells, 2,500,000; hemoglobin. 45 per cent (Talkivist); 
white blood cells, 4100 (poljTnorphonuclears, 54; lymphocytes, .38; mono- 
nuclears, 5 ; myelocj'tes, 3 per cent); blood smear OVright) showed marked 
polychromasia with variation in the size and shape of the red blood cells 
(3 normoblasts were seen and the platelets were decreased); bleeding time, 

G minutes; clotting time, 2 minutes; fragility of rod blood cells normal 
(B.H.. 0.44 per cent; C.H., 0.32 per cent); average red cell diameter, 
7.2 micra (dried smear). Hinton and Wassennann tests negative. .Serum 
agglutinations negative in .all dilutions for melitonsis, porcine and bovine 
ai)ortus. Blood cultures showed no growth on .three trials. 

Go.sfn'c oaofysi’s with ergamin nonnal. Liver function nornud. (Ho.-cn- 
thal, 2 per cent retention in one-half hour.) Basal metabolic rate, +9. 
Eoentgenograms of the heart and lungs were nonnal. A gastrointestinal 
scries showed the duodenal cap slightly enlarged and the first portion of the 
duodenum small and flattened but no diagnosis was offered after second 

e.x.amination. , . . ,, 

J'hc pclris, vcrtchnr, ribs and long hones shoircd dijivsc increase in the 
hone density hut the cortex could be distinguished. .Vo fractures or areas of 
dcslniclion mere seen. The skull iras normal. 
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Course. In spite of a persistent reticulocyte count of 1 to 3 per cent, 
tne blood level did not change appreciably with liver and iron therapy. 
An afternoon fever of 99° to 100° F, continued while he was at rest in bed. 
Frequent sweats either in the day or night troubled him. A biopsy of 
a gland, 1 cm. in diameter, from the right supraclavicular area was diag- 
nosed as chronic inflammation. In the period of 1 week three tarry, guaiac- 
positive stools were passed. This incident was never explained and with 
careful search no further blood loss was discovered. 

After a 5 weeks’ study a satisfactor}' diagnosis was not reached, but 
splenic anemia (Banti) was favored and exploration for splenectomy was 
ad^dsed but the patient decided to deliberate on this at home. The sig- 
nificance of the previous Roentgen examination had been overlooked at 
this time. 

On May G, 1930, he returned, sajdng that he has spent much of the time 
in bed, talcing a high vitamin diet and 6 Blaud’s pills daily. He complained 
only of weakness and pains in the joints. There had been no obvious blood 
losses. The heart was now found to be enlarged 10 cm. to the left in the 
fifth interspace and a low-pitched, systolic murmur was heard, loudest at 
the second left interspace. The spleen was 4 cm. below the left costal 
margin and a smooth liver edge wa.s felt 4 cm. below the right mid- 
costal margin. Slight pitting edema was present over the ankles. 

Repeated laboratory examinations showed no significant changes except 
for a red blood count of 1 ,300,000 and a hemoglobin of 25 per cent. The 
blood smears again contained numerous immature forms. Additional 
blood cultures and serum agglutinations for undulant fever were negati^'e. 
A therapeutic trial with quinin did not alter the febrile course. Finally, 
aided by the previous roentgenologic report, the diagnosis of osteosclerotic 
anemia was made after bone marrow biopsies were done. 

Biopsy Report (Dr. T. B. Mallory). Bone Marrow. Microscopic exam- 
ination shows a very slight increase in the number and width of the bony 
trabecute. There is no osteoid tissue and no evidence of active bone for- 
mation. The spaces between the bony trabeculte are filled with fatty and 
fibrous tissue with minimal numlrers of myeloblastic cells. Scattered stem 
cells, myelocytes and occasional megakaryocytes are recognized. Plasma 
cells are present in moderate numbers. A few cells with round pj^knptic 
nuclei and no cytoplasm are seen which may represent normoblasts, but 
tbeir identification is uncertain. 

Sternmn. The picture is essentially similar. Evidence of prohferation 
is scant but there is marked fibrosis of the marrow pd aplasia of both 
myeloid and erythroblastic elements, the latter being most markedly 

affected. , 

Although it seemed unlikely that this was a metabolic disease, investiga- 
tion of the calcium and phosphorus metabolism was done. These results 
were normal as compared with studies on normal individuals by Bauer, 
Albright and Aub, 


Ta-Bub 1.— Calcium and Phospkokus Metabolism. 


Calcium intake 
Phosphorus intake 
Urine, calcium 
Feces, calcium 
Urine, phosphorus 
Feces, phosphorus 
Seram, calcium 
Serum, phosphorus 


Peritod 1 
(3 daye). 
AIe- 

279.0 

1911.0 

12.3.0 

436.0 

1709.0 

447.0 
10.9 

4.0 


Period 2 
(2 tiays). 
Alfi. 

150.0 

1274.0 

107.0 

505.0 

797.0 

626.0 
9.7 

,4.1 
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Between May 6 and September 27, 1930, the patient spent all but 4 weeks 
in August in the hospital. His general condition improved and the blood 
level was maintained about 2,000,000 by five direct transfusions of SOO cc. 
at intervals of 3 to 4 weeks. 

From October, 1930, to March, 1932, he has been closely followed by 
Dr. C. W. Heath, in the Thorndike Memorial Laboratory of the Boston 
City Hospital. Trial periods with a low calcium diet combined with 
ammonium chlorid and Lilly’s liver extract, 343 (the daily equivalent of 
300 gm. liver), combined with a high calcium and later a high phosphorus 
diet produced no remarkable change. 

On October 30, 1930, he was given 0.9 cc. of adrenalin intramuscularly. 
In 15 minutes the red blood cells increased from 2,400,000 to 2,600,000; 
the white blood cells from 4100 to 19,000 and reticulocjdes from 4 to 8.2 
per cent and the myelocjd,es from 1 to 4 per cent. At the end of 5 hours 
the entire formula had returned to approximately the first figures. 

By November 9, 1931, (when he was readmitted) the anemia had 
slowly advanced to 900,000 red blood cells, with a hemoglobin of 13 per 
cent (Sahli). The white cells numbered 15,000, showing numerous 
myelocytes and myeloblasts. Reticulocjdes ranged from 7 to 9 per cent. 
BOiile in the hospital he was given Fowler’s solution for 13 consecutive 
daj'S, reaching a dose of 28 minims daily. There wns no objective change 
until 12 daj'S after the last dose, when, Mth red blood cells 600,000, he 
developed air hunger. Two citrate transfusions were then given 1 week 
apart and the patient gained strength rapidlj' so that he was able to leave 
the hospital the second week after this incident. Coincident with the 
rise in red blood cells to 1,400,000, the white blood cell formula returned to 
the pre\ious level. 

Roentgenograms of the skeleton taken at this time showed no change from 
those ta&n 14 months earlier. 

BTicn last seen, September 15, 1932, the severe anemia was still present, 
but he was able to be up and about the house. 

Case 2. — A Scandinavian stone cutter, aged 54 j-ears, entered the hospital 
on March 7, 1931, complaining of w’cakness and anemia of 10 months’, 
duration. He had been quite well until the preceding June, when he 
noted pallor and easy fatigabilitj'. In November, 1930, weakness and 
dyspnea on e.\ertion forced lum to stop work and on his local phj’sician’s 
advice he took 3 vials of a liver extract dailj' for several weeks but without 
relief. 

The family history was noncontributory and he had 1 healthj' son. 
In the yaU he had tj’phoid fever at 25 years, but gave no liistorj' of rheu- 
matic fever, nor did he remember breaking anj' bones. His occupation for 
30 j’cars had been cutting granite paxdng blocks with a short-handled, 
pneumatic "plug drill.” Tiu's work was in the open without protection 
against the moderate amount of granite dust. There was no exposure to 
lead or benzol. 

Physical Examination. He was a well-developed, pale, gaunt man in 
no distress. The skin and mucous membranes were pale, with scattered 
pofechi.T over the trunk and in the nail beds and conjunctiva;. The head 
and chest showed nothing unusual, e.\cept for a heart, that was enlarged 
10 cm. to the left in the fifth interspace and 5 cm. to the right in the fourth. 
The sounds were of rapid, regular rhythm with low pitched, sj’sfolic and 
di.astolic murmurs along the left sternal margin, he.ard in the recumbent 
position. Blood pressure was 130 sj’stolic and 58 diastolic. Thc_ pulses 
were equal and sjmehronous with poorly sustained tension.^ Examination 
of the fundi showed multiple, minute hemorrhages in the retina. The liver 
dullness extended from the right fifth rib to the costal margin and the 
spleen edge was felt 3 cm. below the left midcostal margin. The prostate, 
extremities and rcncxcs were normal. 
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Laboratory Exnminahons. Urine: normal; no Bence-Jones protein. 
Blood: red blood cells, 1,200,000; hemoglobin, 35 per cent; white blood 
cells, SOOO^Cpobmiorplionuclears, 65; lymphocytes, 11; mononuclears, 3; 
basophils, 5; myelocytes, 14; myeloblasts, 2 per cent); the smear showed 
marked polj^chroraasia with variation in the size and shape of the red cells 
(the number of platelets was reduced) ; average diameter of red blood cells, 
6.8 micra (dried smear) ; icteric index, 2; fragility of red blood cells, normal 
(B.H., 0.44 per cent; C.H., 0.34 per cent). Semm calcium, 8.9 mg.; 
serum phosphorus, 4.7 mg. Hinton test negative. 

Gasln'c analysis with ergamin showed no free acid in 3 specimens. Roent- 
genograms of the lungs showed an old fracture of the ninth rib and changes 
consistent vdth mild silicosis. The heart was grossly enlarged to the 
right and left, predominantly in the region of the ventricles. The long 
bones \vere denser than normal and the medullar}^ cavity definitely nar- 
rowed, The iione trabeculae were dense and closely packed. 

_ Coarse. Following the above roentgenologic report, a bone marrow 
biopsy was done and the diagnosis of osteosclerotic anemia established. 

Stermmi. h'licroscopic examination shows numerous rather thick, closely 
spaced bonj^ trabeculffi. The inter trabecular spaces are occupied by dense 
fibrous tissue in which very rare scattered myeloblastic and hematopoietic 
cells are seen. Tliere are scattered, ill-defined, multinucleated cells which 
are probably megakaryocytes. The findings are essentially similar to 
those of Case 1, the changes being slightly more marked. 

Tlie patient did not respond to liver and iron therapy and a low grade 
afternoon fever persisted while at rest in bed . Scattered petechias contmued 
to appear, but four blood cultures gave no growth. After two transfusions, 

2 weeks apart, there was marked subjective improvement and he was 
discharged with red blood cells 2,100,000 per c.mm. 

On July 5, 3 months later, he returned in much the same state as at first. 
In the interval he had followed instructions by taking 12 gm. of iron and 
ammonium citrate daily and had received three transfusions at his local 
hospital. All examinations were essentially as before except that the 
heart was decreased in size and the diastolic murmur had disappeared. 
The opinion was that this was an anemia heart without valvular disease. 
Reticulocytes and immature white cells varied from 4 to 5 per cent. Intra- 
venous and intramuscular aqueous liver extracts did not increase the red 
blood cell count above 2,100,000. A transfusion of 600 cc. was followed in 

3 days by another of 250 cc., but for the remaining 6 weeks in the hospital 
he maintained the same low count. 

Biopsy: Microscopic examination on bone marrow removed from the site 
of the original biopsy 6 months before shows a markedly different appear- 
ance. Bone trabeculse are still abnormally numerous and thick. There is a 
tendency to callous formation. The intertrabecular spaces are no longer 
occupied with cellular fibrous tissue but are so closely packed with cells 
that identification is difficult. The predominant cells are multinucleated 
osteoclasts. The remaining marrow is more fibrous than normal and 
contains many young, apparently proliferating fibroblasts. Packed in the 
interstices are clusters of stem cells and masses of myeloid elements, the 
eosinophilic myelocytes predominating. Transition forms between stem 
cells and mature red cells are almost wholly lacking. 

On marrow removed from an adjoining area an estimation of the silica 
content by King’s method gave the results shown in Table 2. 


Case 2 
Normal 


TabiiB 2.- 


-SiLiCA Content op Bone Marrow. 

Me. of SiO: per gm. of dried marrow. 

...... 1.3 

1.2 (0.25 gm. dried marroiv) 

.... 0.7 
0.4 
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Follo'n’iiig tliis the patient was discharged home, subjectivelj’^ improved 
but maintaining the same grade of anemia.' When last heard from, on 
Juty 29, 1932, liis status was unchanged and he was confined to a chair 
and bed life. 

Comment. • This type of osteosclerosis, termed myelosclerosis by 
Mozer, has been described in association with leukemia and with 
aleukemic or aplastic anemias. In 1879, in a young man dying of 
myeloid leukemia, Hueck found that the bone marrow was fibrous 
and trayersed by a fine net^vork of bony trabeculations. Schmorl, 
Sternberg and Mozer added like instances and Goodall described 
a case in an infant. 

In a case without leukemia showing similar pathologic changes 
Askanazy demonstrated hemopoiesis within the widened capillaries 
of the liver and spleen. Since then in 14 cases* of myelosclerosis 
without leukemia, Ilf showed evidence of compensatory myeloid 
metaplasia in the spleen. In 2 of the 11 cases*®--^ death followed 
splenectomy. In all probability the enlarged liver and spleen in the 
2 cases I have reported harbor active hemopoiesis. In the first , 
case 'the adrenalin effect was interpreted as the result of shrinkage 
of a spleen rich in immature blood. 

In many of the cases reviewed the diagnosis of aleukemic leukemia 
had been made because of the immaturity of the blood cells. Such 
immaturity is consistently reflected in these 2 additional cases by 
the decreased diameter of the red blood cells, the reticulated forms 
and the frequent mj-elocytes. Eather than a leukemic process, 
this appears to be the continued hurried response of an insufficient 
number of marrow cells. In both cases the red blood cells could 
not be maintained above 2,500,000. It seems that the maximum 
output of the reduced marrow tissue was equivalent only to this 
low level. 

The future of these patients is quite uncertain, although it is 
known that lores' patient lived as long as S years with the disease. 

This type of osteosclerosis appears to l)c a response to injury* 
rather than a metabolic disease, as is likely in marble bones. Sub- 
acute bacterial endocarditis was consklercd in the second cvisc 
particularly because of the previous obscrvatioid" of the coexistence 
of these (Hseascs. Similar but local reactive processes such as 
osteoplastic cancer metastase.s, "sjjotted bones,’'- radiation o.steitis'-’ 
and periostcitis and sclerosis associ.ated with phosphorus poisoning-® 
were excludcrl. It is of some interest that marrow sclero.sis has 
been produced in animals by strontium feeding” and by intravenous 
.'japonin.® 

In these 2 cases there was a prolonged cx]J 0 sure to silica dust. No 
such ex{)Osurc could be determined from the histories of the cases 

* .«CP UililioKninliy, Xos. I, 7. 9. 11, 10. 17. IS, 21, 2t. 2.S. 2S. 
t t-cc BiI)linKmiihy, Xoa. 1, 7, 9, 11, 10, 17, IS, 2-t, 2S. 



Fig. 1. — Case 2, Roentgenogram of the chest, showing an old fracture of the ninth 
rib and changes consistent with mild silicosis. 



Fig. 2. — Roentgenogram of the chest of a child, aged S years, with marble bones. 
(Unpublished collection of Dr. C. N. hlcPcak.) Note the marked density of the 
bone with obliteration of the bony structure. 
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reviewed, iii most of wliicli the origin of the disease is quite obscure. 
W elch has described multiple anthracotic nodules in the liver and more 
recently Eiddell has found extrapulmonary silicosis in the liver and 
. spleen. Although no such description has been found, * it is possible 
that cell ingested silica could be deposited in the marrow and there 
produce sclerosis. The estimations of silica in the marrow of the case 
with evidence of silicosis are interpreted as normal until more tissue 
is available. In 75 patients with moderate to advanced silicosis 
personally examined in Barre, Vt., in the past year none showed 
evidence of an osteosclerotic anemia. 

Summary. 1. Two cases of unexplained osteosclerosis are pre- 
sented. Fever, splenomegaly and a myelophthisic anemia with evi- 
dence in the peripheral blood of active hemopoiesis were the out- 
standing features. 

2. The best treatment is palliative with transfusions, while 
splenectomjq arsenic and radiation are contraindicated. 
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Since submission for publication osteosclerosis associated with silicosis has 
been found in workers in cryolite. (P. F. Mf^ller and S. V. Gadjonsson. Ada Itadio- 
logica, 1932, 13, 269.) In several a moderate anemia of secondary type was present 
but examination of the bone marrow was not reported. In these cases the sclerosis 
both of ligaments and bones was attributed to the sodium fluorid present in 
cryolite. 
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Bert* was the first to suggest that a lotvered supply of oxj^gen to 
the body resulted in an increase in the oxj'gen-carrying capacity of 
the blood (1S7S, 1SS2). That an actual polycj'themia resulted 
from ascent to high altitudes was demonstrated in 1SS9 by Viault,® 
whose erythrocj’te count rose from 5,000,000 to 8,000,000 cells at 
an altitude of 4392 meters in the Peruvian Andes. Studies by 
Dallvig, Kolls and Loewenliart* and by Campbell* on animals kept 
in low oxygen tensions but at normal barometric pressures showed 
that the degree of polycj’themia produced was proportional to the 
severity of the anoxemia. Similar results were obtained in men 
breathing air containing low concentrations of oxygen.® The occur- 
rence of varjdng degrees of poIj’’C3tliemia as a result of anoxemia in 
clinical disease is seen in congenital heart disease, emphj’sema of 
the lungs and in clironic carbon monoxid poisoning. 

As a result of the diminished rate at which gases (oxygen and 
carbon monoxid) passed tlirough the lungs in 7 tested cages of 
polj’cj’themia, Harrop and Heath® suggested tliat an actual reduc- 
tion in arterial blood oxj’gen tension might be present and might 
constitute the stimulus to the increased erj’tliropoictic activitj’. 
Favorable results were claimed bj"^ Koranj'i* and Bence® as a result 
of oxygen inlialations. Harrop® mentions that 3 hours of oxygen 
initiation produced no change in a case of his own and refers to an 
unpublished case of Binger and 1 of Poulton,*® in which no change 
resulted from the inhalation of 40 per cent oxygen for several daj's 
in an oxj’gen chamber. 

The possibilitj' tliat polj'cj'themia vera might be an e.xamplc of 
histotoxic anoxemia from an unknovm poison interfering with the 
absorption of oxygen b>' the tissue cells led to a renewed trial of 
oxjyen inhalation over a longer period of time. Barcroft, Hunt 
aud Dufton** had showed th.at a reduction in red blood cells and 
hemoglobin took place after a week’s ex-posure to 40 per cent 
oxygen in cases of chronic gas poisoning that had a relative jkiIv- 
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cythemia, Campbell^® and Barack® reported that a slight diminu- 
tion in erythrocytes and hemoglobin took place in normal animals 
exposed to 60 per cent oxygen over longer periods of time. 

Two cases were selected from the ward service and put into an 
oxygen chamber of the Barach^'^ type for 15 days in 1 case and 
17 days in the other. The oxygen concentration was maintained 
at 50 per cent. The temperature was between 68° and 70° F., the 
relative humidity 40 per cent. 

The case histories and tables follow: 

Case Reports. Case 1. — R. I. (No. 326995), a Norwegian butler, aged 
59 years, was admitted, January 11, 1932, complaining of shortness of 
breath and cramps in various parts of his body-. His abdomen and legs 
were said to have been swollen for 5 months. He was aware of having 
had diabetes for 8 years. Attacks of substernal pain were sufficiently 
severe to suggest coronary disease. There were also cramplike pains in 
arms, shoulders and legs. He liad attacks of dizziness and shortness of 
breath even when resting in bed. 

Ou examination, the important findings were; an enlarged heart, sys- 
tolic murmurs at the apex and aortic areas, with numerous premature- 
beats. The liver edge was felt 4 cm. below tbe costal margin, but the 
spleen was never palpable. The lower extremities were edematous. Blood 
pressure was 160 systolic and 80 diastolic. 

The blood count revealed polycythemia; red blood cells, 7,940,000 to 
11,270,000; hemoglobin, 138 to 142 per cent. The urine contained both 
albumin and sugar. An electrocardiogram showed evidence of myocardial 
damage and fairly numerous extrasystoles. _ Roentgen ray of the gastro- 
intestinal tract showed no evidence of organic disease. 

The cramplike pains were the most annoying symptom. Nitroglycerin 
helped slightly but rarely afforded complete relief. 


Table 1.— IlEStriyrs in Case 1 Before and Ajpter 17 Days' Residence in a 
Chamber Containing 50 Per Cent Oxygen. 


Date, 

1932. 

Hgb. 

R.b.c. 

W.b.o. 

PotyB. 

Arterial 
oxygen 
, content. 

Oxygen 

1 capac- 
ity. 

Arterial 

oxygon 

satura- 

tion. 

RcmarkB. 

Jan. 11 

138 

7,940,000 

8,400 

79 



- 


13 

142 

11,270,000 







14 

142 

i 8,700,000 

7,120 

1 77 

[ 




15! 



, , 


' » » 

, , 


Phlebotomy, 500 cc. 

181 

132 

9,800,000 

9,900 

78 





27 

145 

9,500,000 

9,300 

81 




Phcnylhydrazin, 2 gm.; 






, , 



2 days. 

29 

142 

9,100,000 

10,000 

79 





Fob. 1 

140 

9,300,000! 







4 

138 

8,100,0001 

10,800 1 

SO 

. , 



i Phenylbydrazin, 2 gm,; 

S 

130 

9,600,000 



i 



j 2 days. 

10 

129 

8,400.000 







15 

130 

8,300,000 

7,400 

84 




Entered oxygen oham- 









i her. 

17 


. , 



25.5 1 

26.5 

96.3 


23 

130 

8,200,000 

10,400 

SO 





29 

120 

8,000.000 

9,500 

S3 





Mar. 2 


, , 


. . 

24.5 

24.9 

08.4 


•1 

120 

7,500,000 


•• 

•• 


* * 1 

Left oxygen chamber. 


He was given a little phenylbydrazin hydrochlorid (0.8 gm. in 10 days) 
with no apparent benefit. He was put in the oxygen chamber, where he 
remained for 17 days. The crampUke pains were markedly diminished 
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in frequency and seventy during the first 24 hours, and, although they 
recurred from time to time, were never as troublesome as before admission 
to the oxygen chamber. 

The eri'throcy'te count, hemoglobin percentage and oxygen capacit}^ are 
seen in Table 1 to be iminfluenced b}’' residence in an oxj'gen-rich atmos- 
phere. The arterial oxygen saturation was slightlj' increased when he was 
breathing 50 per cent o.xygen. 

Case 2. — T. B. (No. 329295), a man, aged 48 years, entered the ward 
with a 6-month’s history of noises in head, dizziness and shortness of breath. 
Two 3 ’ears before^ admission he had vomited blood several times. Head- 
aches were annojdng at this time but improved as he lost weight. During 
the past 2 j’eam his weight had dropped from 230 to 173 pounds. 

He had received two courses of treatment with phen 5 'lh 3 'drazin 9 months 
before admission (2 gm. in 2 months). Three months "before admission 
lie had taken 1.6 gm. in 2 weeks. The red cells dropped from 11,000,000 
to 7,700,000 but subjective improvement was not marked. 

When admitted, the patient was a large, plethoric and C 3 'anotic Italian, 
apparentb’’ chronicalb^ iU. The heart was enlarged, but the soimds were 
of good qualit 3 ' and no murmurs were heard. The blood pressure was 
110 s 3 'stolic and 70 diastolic. The right lung was apparentl}' normal. At 
the left base there was slight dullness, vith diminished voice and breath 
sounds. The spleen was felt 4 cm. below costal margin. The liver was not 
palpable. In the left upper quadrant there was a large, freely movable, 
nontender mass, approximatel 3 ' 10 cm. in diameter. Tins was thought to 
be kidney but Roentgen ray threw no light on the subject and its actual 
nature remained in doubt. 

The patient was placed in the oxygen chamber for 15 days vith little 
change in s 3 'mptoms or blood count. The arterial oxygen saturation was 
ver}’^ slightly below the usual normal range before he entered the chamber. 
It increased from 93.2 to 98.3 in 50 per cent o.\ygen. 

One month later he seemed to feel a little better and the red cells were a 
trifle lower. 


Table 2 . — Results ik Case 2 Befobe and Afteb 15 Pats' Residence in a 
Chamber Containing 50 Per Cent O.xtgen. 


Date. 


HjH 

1 

( 

H'.b.c. 1 

1 

1 

1 

Poli’S. 

Arterial 
oxygen 
content, 
vol. %. 

Oxygen 

capac- 
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V,5^*0UU 
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. . 




, . i I'.ntcrcd oxygen cliain- 
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17.200 ' 
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20 

1 rt/y 
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17,300 ; 

.*11 
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.Mar. 1 


.. 

» 


23.5 

23.0 

os. 3 ■ 


4 

I *»o 

,5,700,000 

.. { 

.. 

. . 

, , 

. . I>eft oxygen cliainwr. 

20 

li.', 

5,200,000 

29.000 i 
» 

tl5 



! 



Summary, No .significant alteration in the red blood cell count, 
the hemoglobin percentage or the o.x 3 'gcn capacitx' took place in 
either of 2 cases of pol 3 'c 3 'themia venx wlio breathed an atmosphere 
containing 50 per cent oxx'gcn for a period exceeding 2 weeks. 1 his 
ap])cars to make improbable the thcorx' that pol 3 ’cythcmia vera 
is based on an anoxcmic stimulus. The relief of tlic cnimp- 
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like pains in 1 case seemed due to an alIe%dation of a condition of 
local anoxemia associated with the presence of an increased number 
of red cells and a consequent locally retarded blood flow. In each 
of the cases there was a slight increase in the arterial oxygen satura- 
tion while the patients were breathing 50 per cent oxygen in the 
chamber. 
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Anemia is common in chronic nephritis. Richard Bright^ observed 
its development in the course of the disease, remarking, “After a 
time the healthy colour of the countenance fades.” That anemia 
may occur in various renal lesions other than chronic glomerular 
nephritis, such as nephrosclerosis, polycystic kidneys, failure of one 
kidney following the surgical removal of the other, and in renal 
damage resulting from urinary retention due to hypertrophy of the 
prostate, is less commonly recognized. From a review of the liter- 

* Read before the Section on Pathology of the California State Medical Associ- 
ation, April 28, 1931. 
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ature and case studies we shall show the parallelism that exists 
between the anemia and the nitrogen retention (azotemia), not only- 
in chronic Bright’s disease, but in other pathologic renal conditions. 

Robert Christison- was among the first to make accurate analysis 
of the blood in chronic nepliritis. He well understood the grave 
prognostic significance of the gradually developing anemia, stating, 

. . the proportion of the hematosin in the blood has appeared 

to me to constitute under certain conditions one of the surest 
criterions of the progress which the organic derangement has made 
in the structure of the Iddneys, and therefore to be one of the most 
useful symptoms which a phj^sician can attend to in a practical 
- point of view” (loc. cit, p. 31). The “liematosin,” or “the coloring 
matter” of the blood was determined by allowing the corpuscles to 
settle out in a weighed sample of defibrinated blood and determining 
their dry weight in proportion to the total weight of the original 
sainple of blood. The amount of hematosin in healthy adults 
varied, according to Christison, from 1160 to 1535 parts per 10,000 
of blood. From a table (p. 35) in which are recorded 10 cases of 
“granular kidnej',” the amount of hematosin varied from 1339 
(normal) to as low as 427, with an average of 905.3 parts per 10,000 
parts of blood, or about 67 per cent of the normal figure (obtained 
bj" averaging 1160 and 1535, given above). 

In 1850, Schmidt,^ studying the blood of cholera patients, also 
included in his^ report several (loc. cit., pp. Ill, 121, 127) cases, of 
nephritis. He found in them a marked decrease in the volume of 
the cells in proportion to the plasma. An e.xample (p. 127) was a . 
man aged 39 years, with chronic nephritis and marked' edema. The 
blood contained 34.2 per cent cells and 65.7 per cent plasma by 
volume— a considerable degree of anemia. In 1878, Leichtenstern'' 
demonstrated a reduction in the amount of hemoglobin in Bright’s 
disease. Pic studied the blood in 3 cl)ronic cases and found that 
the hemoglobin content was “. . . appreciably reduced, in a 

high degree particularly in a case of ‘granular atrophy’ of the kid- 
neys with a waxj"-yeIlow appearance of the patient” (p. 88; also 
Table 19, pp. 90, bl). In this case the hemoglobin was 9.22 gm. per 
100 cc. of blood (by calculation ba.sed on spectrophotomctric figures 
in the text). 

The cause of the anemia in azotemia is still unknomi. In 1905, 
Ceconi^ made careful studies on the blood in 25 cases of nephritis, 
lie found no increase in the fragility of the erythrocytes, but rather, 
in general, a tendency to an increased resistance. This he attributed 
to some retained toxic substance which renderetl tlie union between 
the hemoglobin and the erythrocyte more tenacious. He concluded 
that the anemia in chronic nepliritis was not due to increased red 
cell dc.stTuction. but rather to a deficiency in tlic hematopoietic 
system, which was probably causcrl by a paralyzing action of 
retaimxl poison.«. 
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Grawitz® was of tlie opinion that the blood plasma became richer 
in water, that is, hydremic. He recognized two stages in the course 
of clironic nephi'itis. First, a stage of adequate cardiac function 
, with no alteration in concentration or number of erythrocytes in 
the circulating blood; later, a stage of inadequate cardiac function 
due to weakening of the hypertrophied left ventricle of the heart.-' 
In this stage he said, “. . . there is a progressive thinning of 
the blood due to the increase in water . . .” leading to . . 

abnormally lowered values for the blood corpuscles and hemoglobin.” 

This dilution theory has been disproved by the work of Keith, 
Rowntree and Geraghty'^ in 1915. Studying the relationship of the 
plasma volume to the total blood volume they found that the latter 
constitutes 1/11.4 of the body weight and that the former varies 
from 42 to 56 cc. ker kg. of body weight. They also observed 
that the plasma volume was not increased in chronic nephritis. 
This work has been confirmed by Bock.® He found that the blood 
plasma constitutes 5.1 per cent or 1/19.6 of the body weight, and 
that it remains remarkably constant both in health and disease. 
In cases of edema in cardiac and renal disease he found the plasma 
volume remained constant. 

From the observations of these workers it is evident that no 
increase in total plasma volume occurs in chronic nephritis. There- 
fore, the anemia which is usually present in the advanced stage of 
the disease is not due to simple dilution of the corpuscles, but 
rather to an absolute decrease in their number. 

A Fundamentally, there are three types of anemia: (1) Anemia 
'’^due to deficient blood formation; (2) anemia due to excessive blood 
destruction, and (3) anemia due to blood loss. The amount of 
blood lost in the urine in chronic nephritis is probably too small 
to account for the anemia. Brown and Roth® found that in 89 cases 
of chronic nepliritis with anemia, 34 (38 per cent) showed no eryth- 
rocytes in the urine, although the hemoglobin averaged 59 per 
cent and the erytlu-ocytes 3.01 millions per c.mm. of blood. Further- 
more, no relationship was found to exist between the amount of 
blood in the urine (excluding its presence macroscopically) and 
the degree of anemia. For example, 4 cases, with suflSiciently large 
amounts of blood to be almost macroscopic, had an average hemo- 
globin of 57 per cent and erythrocyte count of 2.95 millions, while 
39 with almost no blood microscopically visible had averages of 
54.7 per cent hemoglobin and 3.31 millions erythrocytes. 

The problem of the role of excessive destruction of blood in the 
body in the pathogenesis of anemia in chronic nephritis is not so 
easily settled. Clark and Evans^® showed that the serum of patients 
having pernicious anemia exliibits a decrease in its protective anti- 
hemolytic pi'operty. Experiments were conducted in vitro, using 
guinea-pig erytlu’ocytes and sodium oleate for the hemdlytic agent. 
A marked decrease in protective antihemolytic power of pernicious 



1S4 P.VnSOKS, EKOL.V-STROLBERG: .•mEMIA IN AZOTEMIA 

anemia sennn as compared witli serum from normal subjects and 
those suffering from a wide range of diseases without anemia was 
observed. '\^lnle some reduction in protective power of the serum 
was observed in various other types of anemia, it was much less 
than in pernicious anemia. 

Bronm and Roth® tested the protective value of the blood serum 
against hemolysis of homologous er^hrocj’-tes by h}T)otonic salt 
solution and found that the protective property of human serum 
is fairly constant in both normal persons and those suffering from 
clironic nephritis, either with or wnthout anemia. 

The chief undei'lying factor in the pathogenesis of anemia in 
chronic nephritis is probably defective blood formation. The appear- 
ance of the erythrocytes in stained smears lends support to this 
hypothesis. Anisocj’-tosis, poikilocytosis, polychromasia and hj^io- 
chromasia were not at all marked in the slides of our cases. Nor 
was the color index very low as in other secondary anemias (Table 3). 
Brovm and Roth® found no increase in the reticulocytes in a number 
of their cases, even though the anemia was quite severe. TOiile 
most -writers refer to the anemia in chronic nephritis as "secondary,"’ 
it is not markedly hypochromic. In fact, there seems to be an 
element of aplasia of the marrow involved, hlore careful studies of 
the bone marrow are needed in tliis field. 

Some authors have reported examples, in their opinion, of hjq)er- 
cliromic anemia in clironic nephritis. Berg” observed that in 7 of 
his 12 cases (Table 1) of clironic nephritis with nitrogen retention 
the color index was 1 or slightly above, as 1.1. From a studj’’ of 
our cases (Table 3) we haA'c found a similar circumstance, but we 
do not regard it as evidence of hypercliromia but rather of a high 
normal reading. For routine work we use the new Sahli hemoglobin- 
ometer, careful^’- checked against the Bausch & Lomb Company’s 
Newcomer type instrument. The latter has been very carefully 
calibrated by us, using the O 2 and CO 2 combining power metliods. 
Only very slight readjustment was found necessary. An average 
color index of 1.31 has been found in 76 cases of pernicious anemia 
carefully studied by us in the hematologj' laboratorj' since August, 
1930. in normal indi^^duals we usually find the color index 0.9 to 1. 

^ • The enumeration and morphology of the leukocytes in the anemia 
of chronic nephritis have been insufficiently studied. In 20 of our 
ca.scs, including 1 of polycystic Iddncys, we found an average white 
cell count of 13,839, which is considerably iiigher than the average 
of 9020 in the 105 cases reported by Brown and Roth.® We fre- 
quently observetl a moderate shift to the left in the neutrophils in 
our cases, but this may have been due to terminal complicating 
infections which, in turn, may be the reason we so commonly found 
a mild leukocytosis. . 

Kollcrt and Pasehkis'® observed tliat infections complicating 
nephritis, as sinusitis, tonsillitis, endocarditis and otitis media, pro- 
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duced an alteration in the leukocytic picture with a leukocytosis 
and a shift to the left in the neutrophils. These changes coincided , 
M'ith an increase in the sedimentation rate of the erythrocytes. 
Schilling^® states that there is little or no shift in uncomplicated 
cases of clironic nepliritis. 

The blood platelets in some cases of chronic nephi-itis are reduced 
in number. Brown and Roth® found an average of 152,000 per 
c.mm. in 8 of their cases. “A condition,” they remarked, “which 
may have some bearing on the hemorrhagic tendency in some of 
the more severe cases of chronic nephritis with anemia.” We have 
not found a material reduction in their number in our cases. In 
fact. Case 16 (Table 3) is that of a young woman having very 
severe bleeding from the gums, which was the outstanding clinical 
feature until further study proved the existence of chronic nephritis, 
and yet the platelet count was 274,000. Case 21 was very similar, 
but unfortunately no platelet count was made. 

The relationship of nitrogen retention to anemia is very impor- 
tant. From a review of the literature it appears that the anemia 
is not limited to cases where the retention is due to ehronic nephritis, 
but is also seen in azotemia due to other lesions, as congenital 
polycystic kidneys, arteriosclerotic renal disease, surgical removal 
of one kidney with failure of the other, and in urinary retention 
due to hypertrophy of the prostate. 

Aubertin and YacoeF^ in their article, presented a table (p. 462) 
which included 11 cases of chronic nephritis with azotemia and 
6 cases without azotemia! The average total nonprotein nitrogen 
(our calculation) in the azotemic group was 244 mg. per 100 cc. 
of blood; the average number of erythrocytes, 2.46 millions per c.mm. 

In the nonazotemic group the nonprotein nitrogen averaged 43 mg. 
and the erythrocytes 3.66 millions. They concluded that in nephri- 
tis with azotemia there is a severe anemia, while those cases without 
nitrogen retention showed an insignificant anemia. Berg,^^-^® in 
1922, in a study of 28 cases of nephritis, 12 of them with nitrogen 
retention ranging from 43 to 214 mg. of urea per 100 cc. of blood, 
found that severe anemia in chronic nephritis is seen chiefly in cases 
with nitrogen retention. Hoyever, 1 of his cases with only 50 mg. 
of urea had 1,504,000 red blood cells, while another with 121.8 mg. 
of urea had a red count of 4,180,000. Brovm and Roth® in the n 
same year, in an analysis of 187 cases of chronic nephritis, of which 
105 had anemia, concluded that anemia was not proved to be due 
to an increase of nitrogenous substances in the blood, although if 
severe, had the same prognostic significance as creatinin retention, j 
They observed that hemoglobin values of 60 per cent or less have 
approximately the same serious prognostic significance as creatinin 
values of 5 mg. and' above, over a 2§-year period. The same workers^® 
in the following year published a report on the prognostic value of 
anemia in cln-onic nephritis. Twenty of their cases had an average 



1S6 PAKSONS, ekola-strolberg: akemia in azotemia 

hemoglobin of 48.6 per cent (Dare) and 2,950,000 red cells with 
creatinin of 5 mg. or above. Nineteen of these 20 died within 
10 months of the time of first observation. 

In 1924 Aubertin and Yacoel/^ from a stud 5 ^ of 14 cases of chronic 
nephritis with nitrogen retention, concluded that the anemia that 
so often occurs in these cases is usually progressive and parallel to 
the azotemia. From our analj^sis of tlieir eases we find that the 
average nonprotein nitrogen values in the blood were 185 mg. per 
100 cc. of blood, and tlie red cell count 2.5 millions per c.mm. In 
studying the blood in cases of hj^pertension, Adams and Brown** 
have observed that 56 cases ivitli adequate renal function (normal 
urea and creatinin) had an average hemoglobin of 106 per cent and 
an erjAhrocjAe count of 4,670,000. In the same study 20 cases 
with impaired renal function (nonprotein nitrogen above 50 and 
creatinin above 2.5) had an average hemoglobin of 81 per cent with 
3,870,000 red cells. They stated that, “The anemia in cases of 
hjqiertension is not as marked as that observed in cases of glomenilo- 
nepliritis.” Furthermore, “Renal insufiiciency can be recognized 
by the onset of anemia in cases of hj^jertension.” The high normal 
and increased er 3 'throcjde count in cases of hypertension has been 
designated by (jeisbock*® as “poijmythemia hypertonica.” It is 
apparentlj’' not due to alterations of the blood volume or plasma 
volume, but may be due to compensator}'' erjdliropoiesis due to 
diminished oxygenation from varying degrees of cardiac insufficiency. 

Scarlett,-" in 1929, analyzed 51 cases of chronic neplrritis and 
found as averages: erythrocytes, 2,780,000; hemoglobin, 51 per cent; 
color index", 0.9; urea nitrogen, SG.3 mg.; and creatinin, 9.3 mg. per 
100 cc. of blood respectivel 3 ^ He agreed with the findings of other 
observers that the presence of a severe anemia in chronic glomerular 
nephritis has practicallj'^ the same prognostic value as blood creatinin 
of 5 mg. or over. He also reported 4 cases of chronic glomerular 
nephritis Avith uremia Avithout lypertension, cardiac liA'pertroph}’- 
or retinal changes, in Avhich anemia aa’hs the onl}'^ clinical finding. 
Three of these died Avithin a year from the time first seen. All had 
increased blood nitrogen and a scA-ere secondar}' anemia. 

Ashe,"* in an excellent reAuew of 300 cases of Bright’s disease, 
mjmcardial insufficiencA", hjqiertension, polj"c.A"stic kidnej's and sur- 
gical rernoAml of one kidnc}', concluded that a secondary anemia is 
alAA'ays present in renal insufficiencA' from anj' cause and is directly 
proportional to the degree of insufficiency. Yliiic the blood cheni- 
istr.v and renal function di'c excretion tests are large!}' absent it is 
obvious from his study that the cases which he designated as shoAving 
“mark«l and maximal renal insufficiency” showctl a definite anemia 
of tiie secondary ty])e. Among this clas.s 40 cases diagnosed by him 
a.s chronic diffuse nejihritis .showtxl an aA'crage hemoglobin of 54 per 
cent; ro<l cells, 2.944.000, and a color index of 0.92. Those of renal 
insufficiency accompanying hypertension Avith maxima! rcind impair- 
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ment showed an average hemoglobin of 65 per cent; average red 
cells, 3,775,000, and a color index of 0.87. His study of 3 cases of 
polycystic Iddney is valuable, although here again specific values for 
the blood chemical constituent and dye excretion tests are lacking. 
The first case showed a hemoglobin of 80 per cent and 4,256,000 
red cells, and was classed as having moderately impaired renal 
function. The other 2 cases showed a hemoglobin of 44 per cent and 
55 per cent and 2,728,000 and 3,900,000 red cells, respectively. 
These were designated as. having maximal renal insuflBciency. Two 
examples were also given of surgical removal of one Iddney, one with 
no impairment of renal function with a hemoglobin of 80 to 90 per 
cent, the other with maximal renal insufiBciency with a hemoglobin 
of 45 to 56 per cent and 2,500,000 to 3,882,000 red cells. 

Van Slyke^^ is in agreement with many others that the prognostic 
value of anemia is usually of the same weight as the increase in 
blood urea. He stated that although anemia is practically always 
present in the terminal stage of chronic nephritis, the absence of a 
low hemoglobin does not mean that uremia will not ensue. He found 
that anemia was present in arteriosclerotic Bright’s disease in 5 out 
of 6 cases studied, but “to a less extensive degree than in the ter- 
minal cases of hemorrhagic nepliritis” (glomerulonephritis). Fur- 
ther, that “anemia likewise is by no means uniformly absent in 
nephrosis.” Out of 10 cases only 3 showed hemoglobin above 
80 per cent. Also that “a blood hemoglobin content was also 
followed, and although of not decisive diagnostic value was found 
to be of interest as an indication of the toxic damage suffered by 
the organism, and to have prognostic significance.” 

Klemperer and Otani,^® in a comprehensive study of 16 cases of 
nephrosclerosis, happily included hemoglobin and erythrocyte esti- 
mations of nearly all the cases. Excluding Case 1, a male, aged 
29 years, blood pressure 230 systolic and 172 diastolic, with the 
urea 14 mg. and hemoglobin 102 per cent, 4,800,000 red cells, and 
Cases 5, 7 and 10, in which no record of blood counts or hemoglobin 
is given, we find the following averages: Urea, 84.5; hemoglobin, 
53 per cent; 3,055,000 red cells; color index, 0.88. Lowest urea, 29; 
hemoglobin, 50 per cent; highest urea, 190; hemoglobin, 39 per cent. 
Lowest hemoglobin, 35 per cent; urea, 45; highest hemoglobin, 
70 per cent; urea, 63, Lowest red cells, 1,250,000; urea, 45. High- 
est red cells, 4,600,000; urea, 63. From these last figures it is at 
once obvious that the functional status of the hematopoietic system 
varies markedly in individual cases and is not an exact indication 
of the degree of nitrogen retention. On the other hand, the average 
case with urea 84.5 had a definite secondary anemia. 

In Table 1 we have summarized the figures of the various authors, 
including ourselves, who have reported series of cases presenting 
anemia vdth azotemia. It can be seen at a glance that there is a 
definite anemia in all the series. Unfortunately, it is impossible 
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accurately to compare the blood chemistry findings ivith these, 
since some authors have reported total nonprotein nitrogen values, 
others the urea, others ereatinin, and one author stated that there 
was marked and maximal renal impairment mthout reporting the 
blood chemistry findings. 


Table 1. — Anemia in Nitbogen Retention (Average Figures in Literature). 


Author. 

Year. 

No. 

of 

cases. 

Blood 

chemistry. 

Hb., 

per 

cent. 

"ErytH- 

rf>- 

cytos, 

mil- 

lions. 

Color 

index. 

Condition. 

Aubertin and YacocP* 

1920 

12 

N.P.N. 220 

35 

1.100 

1.6 

Nephrosclerosis 

Bcrg“ 

1922 

12 

Urea 92.5 i 

47 

2.550 

0.93 

Clironic nephritis 

Brown and Roth*® 

1922 

20 

Creatinin 8.8; 

48 

2.950 

0.S2 

Chr. plom. nephritis 

Aubertin and 1 acoel‘^ 

1924 

IS 

N.P.N. 112 


3.270 


Chronie nephritis 

Adams and Brown'* . i 

1925 

20 

N.P.N. (?) 

St 

3.870 

i!o 

H5T3ertension with im- 




over 50 




paired renal function 

Scarlett** .... 

1929 

51 

Urea 86.3 

51 

2.780 

0.90 

Chronic nephritis 

Ashe** 

1929 

10 

lie 

51 

2.940 

0.92 

Chr. diffuse nephritis 

Ashe 

1929 

IS 

♦ 

65 

3.377 

0.87 

Hypertension with im- 







1 

1 paired renal function 

Aahe ..... 

1929 

2 

♦ 

49 

3.310 

' 0.74 

^ PoIyOTtic kidneys 

Asbo 

1929 

i 1 

♦ 

SO 

3.190 

0.80 

Sure, remov. of 1 kidn. 

ICIeraDcrcr*^ . 

1931 

' 15 

Urea 84.5 

S3 

3.055 

0.88 

Maiig. ncplirosclerosrs 

Parsons and Ekola- 








Strolbcrg . 

1931 

2 

N.P.N. 250 

53 

2.390t 

i.ot 

Congenital polycystic 




Creatinin 6.5 




Iddnej's 



o 

N.P.N. 176 

53 

3.265 

0.93 

Acute nepliritis 




Creatinin 5.6 







4 

N.P.N. 218 

55 

2.672 

0.91 

Nephrosclerosis 




Creatinin 9 







13 

N.P.N. 193 

50.7 

2.57S 

0.99 

Chr. glom. nephritis 




CreatininS.S 






* Marked and maximal renal impairment. t One case only. 


Table 2. — Nokmal Creatinin Values Below 5 IMo. per 100 Co. or Blood. 


U 

Cl 

.£» 

6 

Laboratory 

number. 

d 

ta 

< 

K 

C) 

VJ 

Renal lesion. 

Duration of 
symptoms. » 

•lg 

II 

gc 

'ii 

.!§ 
"rt V 

O 

. 

c 

il 

P 

a 

.1 

.5^1 K* 

3 p 0 

0 ^ 

^ a 

0 s .. 

S 

a 0 

e 

0 

0 

j 

c 

“g 

*.> 

rt'-' 

1 

H-210 

63 

M 

Nephrosclerosis 

2 mos. 

■>2 

1.3 

3.89 

77 

h.O 

8.350 


o 

H-215 

31 

M 

Amyloid nephr. 

1 yr,, 4 mos. 

30 

1.5 

4.90 

96 0.9S 

10,950 

32S 

3 

H-261 

28 

M 

Acute nephr. 

2 mos. 

41 

1.5 

3.76 

81 

1.12 

17,800 

4 

H-2S7 

72 

M 

Prostatism 


GO ! 1.5 

5.11 

97 

0.93 

25,150 

152 

5 

H-275 

51 

.M 

Chr. filoni. neph. 


so 

1.5 

3.95 

S3. 1 . 0.5 

9,600 

294 

6 

n-670 

13 

1' 

Subacute glom. 

S mos. ) 

5011.6 

2.42 

37 

0.77 

7,000 

3/U 


n-323 

CO 

M 

neph. 

Embolic neph. 

Few weeks 

1 

82 

1.7 

5.00 

105 

1.05 

7,S60 

JIt 

8 

n-2a8 

40 

F 

Pyelonephritis 

2 mos. ! 

21* 

1.8 

3.51 

71 

1.0 

14,550 

144 

9 

11-195 

69 

M 

Artorioscl. nenh. 
Bilat. ren. c.aic, 
w. pycloncph.* 

3 wks. ' 

7S' 

2.0 

4.89 

SO 

0.92 

7,250 

200 

10 

II-55S 

42 

M 

lino, with N.P.N. i 
above 50 1 

85 

2.1 

4.97 

99 

1.01 

16,060 

230 

11 

n-210 

37 

M 

Chr. Klom. nenh. 
Bilat. ren. calc, 
w. pycloncph.* 

1 yr., 3 inos. 1 

96 

2.1 

6.25 

116 

0.93 

14,550 

220 

12 

U-553 

55 

F 

1 wk. with N.P.N. j 
above 40 i 

133 

2.3 

4.65 

91 

0.9V 

37.000 

190 

1.3 

11-105 

85 IM 

Prostatism 

Few days \ 100 ■ 

2:4 

4.7^ 

91 ;o.oo 

11.650 

14 

H-381 

20 

r 

Nephrosclerosis 

10 mos. 

150, 

2.0 

2.5 V 

43)0.80 

9,960 

431 

16 

H-500 

27 !M 

Prob, nephrosel. 

1 yr. intermit. i 

126 . 

3.0 

3.09 

.80 

l.l 

o.orio 

13,060 

ITS 

16 

Alt top. 

44 

Ml 

Chr. glom.. neph. 

3 mos. ( 

120 

3.0 

3.80 

70 

0.02. 


17 

2120 

11-602 

3.) 

.M 

Chr. plom. neph. 

4 iTtf. intermit. .100, 

3.2 

3.21 

09 

l.OVi 

0,150! 

210 

IS 

Autop. 

4961 

78 

.M 

Artcrioscl. n<’ph. 

N . retention ab<»ut 

0 mos. 

133; 

3.3 

4.00 

95 

1.03: 

8,900 ! 

i 

201 

10 

n-l76 

66 

M 1 .MaJig. junhrofc. 

‘ NcrlirosricroAw } 

3 mos. ! 


3.5 

2.90) 

C3( 

1.05 

10,150 , 

20 

H-507 ' 07 

2 yn. 


4.0 

-■’ll 

6911.09! 

J 1 • 4 vlO I 

l3v> 

260 

21 

114U9 i02 

M 

R. i>yoneplirc?si.«»’ 

3 ITS. 

i5o; 

4.7 

2 .IOI 

42; 

l.U . 

J 

Av 

erases: 

‘ • 

• * 

1. kidney out. 

••••*•• f 

1 

} 

j 

j 

0.4 

2.V0. 

1 

74 10.05; 

t > 

1 1,356 1 



• HiUt. ra! rei-ai oir.ili cill. py. lone J-hritij. 1 .\rt<r!<«c!fr'.'L.- will, r.’.'-.a! r.dnili. 
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In Table 2 we have listed 21 cases of different types of renal 
lesions having creatinin values ranging from normal to 4.7 mg. per 
100 cc. of blood. In only 2 of these was the creatinin above 3.5 mg., 
although the nonprotein nitrogen showed figures as high as 150 mg. 
The average creatinin was 2.4 mg.; erythrocytes, 3,988,000; hemo- 
globin 74 per cent, and the color index, 0.95. 

In Table 3 are 21 examples of renal lesions with creatinin values 
ranging from 5 to 12 mg. per 100 cc. of blood. These cases have 
been classified according to the lesion in Table 1 and the average 
figures for the different lesions recorded there. The average creatinin 
in these 21 cases is 7.6 mg.; erytlu'ocytes, 2,570,000; hemoglobin, 
52.5 per cent, and the color index, 1. It may be seen that a. very 
considerable degree of anemia is present in these cases. Case 4 is 
an apparent discrepancy having a creatinin 5.3 and 4,390,000 red 
cells, the duration of symptoms, however, was only 15 days and 
it is not unlikely that, had the azotemia persisted over a longer 
period of time, anemia would eventually result. 


Table 3. — Creatinin Values of 5 Mo. on Above per 100 Cc. of Blood. 



>» . 





.9 <3 

o o 

S ^ 

C' o 

o . 

0^ 

y. 
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9§ 

o 
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^ S 
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5§ 
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Renal lesion. 

of 

go 





o 

1 

o 

tL 

< 

y, 

o 

w 


symptoms. 

2"“ 

g-a 

z 

■Sfc 

gp- 

o 

s' 

Sa 

W 

» M 
*0 
o 

's 

o 

'Za 

s 

1 

H-404 

40 

r 

Nephrosolerosis 

6 mos. 

300 

5.0 

3.41 

58 

0.85 

17,450 

20,000 

324 

2 

Autopsy 

45 

F 

Chr. glom. neph. 

Over 1 yr. 

200 

6.0 

2.33 

50 

1.0 



2262 











3 

H-667 

34 

F 

Chr. glom. neph. 

4 mos. 

200 

5.3 

3.15 

62 

1.0 

20,000 


4 

H-332 

23 

F 

Acute nephritis 

15 days 

153 

5.3 

4.30 

75 

0.87 

11,900 

382 

5 

H-474 

65 

M 

Nephrosolerosis 

6 mos. (?) 

162 

6.0 

3.23 

71 

1.1 

15,750 

152 

G 

Autopsy 

40 

M 

Chr. glom. neph. 

2 mos. 

120 

6.0 

2.94 

70 

1.2 

19,200 



2245 











7 

Autopsy 

51 

F 

Chr. glom. neph. 

12 yrs. 

143 

6.0 

3.50 

63 

0.0 

8,800 



3850 











8 

Autopsy 

42 

F 

Congen. cyst, kidneys 

5 mos. 

200 

6.0 

2.39 

46 

1.0 

13,550 

301 


7363 











9 

H-391 

27 

F 

Acute nephritis 

3 mos. 

200 

6.0 

2.14 

42 

1.0 

12,050 

292 

10 

Autopsy 

69 

F 

Chr. 'glom. neph. 

4 mos.(?) 

122 

6.2 

2.00 

40 

0.68 

19,000 



6086 









11 

Autopsy 

44 

M 

Congen. cyst, kidneys 

3 mos. 

240 

7.1 


60 





7417 












12 

H-222 

52 

M 

Nephrosolerosis 

1 yr. 

171 

7.5 

1.91 

37 

0.97 

13,150 

372 

13 

H-221 

35 

M 

Chr. glom. neph. 

2 mos. 

214 

8.5 

1.35 

25 

0.96 

21,000 

508 

14 

Autopsy 

48 

M 

Nephrosolerosis 

IJ yrs. 

240 

8.6 

2.14 



5,950 



4675 










15 

Autopsy 

5428 

H-022 

40 

M 

Chr. glom. neph. 

3 mos.(?) 

200 

8.6 

3.00 



20,400 


16 

23 

F 

Chr. glom. neph. 

2 mos. 

187 

9.1 

1.38 

26 

1.00 

10,250 

274 

17 

H-465 

26 

M 

Chr. glom. neph. 

2 yrs. 

184 

0.3 

1.92 

32 

0.81 

7,800 

18 

Autopsy 

7895 

Autopsy 

52 

1' 

Chr. glom. neph. 

6 ■wks. 

200 

10.0 

2.80 

40 

0.70 

14,750 


10 

37 

M 

Chr. glom. neph. 

1 mo. 

250 

10.0 

3.14 

90? 

1.4? 

10,440 



3498 











20 

Autopsy 

46 

M 

Chr. glom. neph. 

3 mos. 

240 

12.0 

3.51 

85 

1.2 

10,450 



3490 











21 

Autopsy 

36 

F 

Chr. glom. neph. 

1 mo.(?) 

254 

12.0 

1.60 

20 

0.81 

11,000 



5023 










Av 

cragos: 

• * 

• • 

.... 

.... 


7.0 

2.57 

52.5 

1.05 

13,839 



From the series of cases reported and tabulated in Table 1, as 
well as from our own study, it is apparent that anemia is an almost 
constant accompaniment of azotemia. "Whether the nitrogenous 
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substances retained in the blood are the cause of the anemia or not 
is an open question. Other organic and inorganic compounds are 
also retained in the blood plasma in renal insuflSciency, as for 
example, indican reported by Monias and Shapiro=^ and inorganic 
sulphates reported by T^akefield, Power and Iveith.^ The consensus 
of opinion seems to be that the anemia is the result of a depressed 
activity of the hemopoietic tissues. Just what substance or sub- 
stances or, perhaps, toxin may be the ultimate causative factor in 
the production of anemia remams to be discovered. The close 
parallelism between azotemia and anemia, however, is very appar- 
ent, so much so, in fact, that hemoglobin values around 50 per cent 
have the same prognostic signiBcance as creatinin values of 5 mg. 
or more. 

Summary. 1. Anemia is almost constantly found in cases of 
azotemia regardless of the pathologic basis for the renal insufficiency. 

2. The anemia is probablj’" due to depressed activity of the 
hematopoietic tissues. 

3. The specific etiologic factor in the production of anemia, if it 
be a single one, is not known. 
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A STUDY OF THE CLASMATOCYTES IN THE SACROSPINALIS 
MUSCLE OF THE RABBIT. 
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The mononuclear phagocytic cells of the animal organism may 
be arranged in two rather indefinite components of the reticulo- 
endothelial system. Of these the fixed components of the system 
largely localized in the liver, spleen and bone marrow are often 
designated reticuloendothelial cells, whereas the migratory or 
wandering cells, present in every organ of the body, are perhaps 
best loiown as clasmatocytes. These wandering phagocytic cells 
are vudely Imown to the cytologist, and their origin and morphology 
have been a favorite subject for study, but their functions are not 
so thoroughly understood by the surgeon and clinician. And yet 
injury to tissue of one sort or another, abrasions, contusions and 
surgical wounds, all induce a response by local clasmatocytes which 
contribute toward the process of recovery. Cellular exudates, 
either of the pleura or peritoneum, after the third day are practically 
exclusively clasmatocytic, and their contribution to the formation 
of fibrous tissues is quite generally recognized. 

Although opinions to the contrary maintain, there are experimen- 
tal data which lead one to conclude that these two systems of cells 
are not wholly independent of one another. The desquamation 
and migration of the fixed phagocytes of the liver and their sub- 
sequent identification as clasmatocytes is indicative of the opinion 
that considerable identity between the fixed and the wandering 
components of the reticuloendothelial system does exist. Such 
identity was sustained in the work of de Haan and Hoekstra. These 
authors concluded from perfusion experiments in rabbits that the 
reticular cell of the liver was identical to the mononuclear cells of 
a peritoneal exudate. The reaction of connective tissue to foreign 
irritants has long been a popular field for studies on cellular relation- 
ships. Although the literature on the origin, identity and function 
of these cells is enormous, there is an apparent lack of unity in 
the interpretation of results. Ekola has given an excellent review 
of the literature on the clasmatocyte, polyblast and fibroblast, so 
that any consideration at this time is unnecessary. 

Clasmatocytes from various regions of the body, the peritoneum, 
pleura, omentum, mediastinum and subcutaneous spaces, have 
been studied with respect to their origin and their function, but 
we Imow of no study on the intramuscular reaction to an irritant. 
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Throughout this study we have considered the possible sources for 
the origin of these mononuclear phagocytes as well as their function 
and subsequent transformation. 

According to Sabin, Doan and Cunningham the clasmatocyte of 
animal tissue has a definite cytoplasmic organization which reacts 
in a characteristic way to supraidtal stains. It differs from the 
monocyte, which displays a definite rosette formation in the arrange- 
ment of its cytoplasmic granules. Clasmatocjdes are remarkably 
phagocytic and engulf huge quantities of any foreign material. 
This tendency has rendered them readily visible so that subsequent 
changes or transformations may be easily followed. By this means 
Hetherington followed the changes which occurred in the trans- 
formations of clasmatocytes and monocytes into epithelioid cells 
and into giant cells. It is probable that epitlielioid cells of pul- 
monary tubercles arise from the local wandering clasmatocytes 
which mobilize so rapidlj'' in the presence of any foreign body. The 
observations of Bloom, in which the transformation of lymphocytes 
and polyblasts into fibroblasts was seen, is supported by many 
observations in our laboratory wherein dye-laden mononuclear cells 
have displayed fibroblastic potencies. 

Method. The. sacrospinalis muscle of the rabbit, one of the most 
powerful muscles in the body, was selected as the site for the injec- 
tions. The hair covering ^is region was removed and the skin 
washed and bathed with alcohol. After blocking a portion of the 
area vitli procain, 0.5 cc. of a graphite preparation was injected 
directly into the muscle. The tip of the needle was inserted deep 
enough to approximate the neural arch of the second lumbar ver- 
tebra, and the injection was made as the needle was slowlj’’ with- 
drawn. Ten animals w'ere thus injected and they wnre killed at 
intervals ranging from 1 hour to 1 month later. The muscle which 
had been injected was e.xcised at necropsy, fixed and stained with 
routine selective stains. 

Observations. Inflammation wns already manifest in sections of 
the muscle taken 1 hour after injection. This is in accord with 
prevailing opinion that decided signs of inflammation may be 
apparent 30 minutes to 1 hour after the injection of an irritant. 
Diapedesis had occurred and the graphite mass, togetlier with 
crytluocj'tes, neutrophils and monocjdes, was enmeshed in a fibrin 
network. Comparable cells were identified in tlie adjoining capil- 
laries and there was everj" indication that the cells of tlic inflam- 
matory lesion w’ere derived from the blood stream, an observation 
first described about 70 years ago and since verified by numerous 
investigators. 

At 3 hours after an injection tlierc was tremendous engorgement 
of capillaries, and neutrophils and monocytes were seen migrating 
through the cndotlieliuin into the interfascicular spaces. Ivrythro- 
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cytes, lymphocytes^ and monocytes were encountered with the 
neutrophils within the periphery of the graphite clump;, and con- 
siderable phagocytosis by the neutrophils had occurred. At 6 hours 
a few large mononuclear cells, differing from those derived from 
the blood stream, were encountered in the sections. These were 
of histogenous origin and we believe were local clasmatocytes or 
macrophages of the region. Occasional graphite granules were seen 
in blood monocytes and clasmatocytes, yet phagocytosis at this 
time was far more active in the neutrophils. 

The latter half of the 1st day and the 2d day were marked by 
an abundant proliferation or increase in the number of clasmato- 
cytes. Capillaries remained congested and the preponderant white 
cell within these fixed vessels was the monocyte. The neutrophils, 
so numerous during the first day, were disappearing, degenerating 
and they were phagocytosed by the mononuclear cells during the 
2d and 3d days. Monocytes, bearing graphite granules, were seen 
in the fixed capillaries, and it was clear that these phagocytic 
agranulocytes had reentered the blood stream from the inflamed 
area. Afto the second day the mononuclear cells were the only 
active constituent, and the further resolution and organization of 
the lesion was purely a function of these nongranular leukocytes 
of the blood and the macrophages of the tissue. 

During the 3d, 4th and 5th days extensive phagocytosis ensued. 
In fact, all mononuclear cells which now had increased in numbers 
were heavily phagocytic. Dispersion of the graphite was evidently 
a function of these cells, for they had a tendency to migrate toward 
the center of the foreign body, to engulf large quantities of the 
graphite and then return. With the changes mentioned there was 
rapid increase and mobilization of fibroblasts. These were spindle- 
shaped cells with oval nuclei and they were usually nonphagocytic. 
Fibroblasts are considered only slightly phagocytic and they store 
engulfed materials rather in the form of fine particles than as large 
masses, as displayed by clasmatocytes. Contrary to the apparent 
dispersal function of the clasmatocyte the fibroblasts arranged 
themselves into a wall which largely circumscribed the lesion, walling 
off the free graphite and grapliite laden cells from the peripheral 
muscle bundles. Thus heavily laden macrophages were massed 
along the inner surface of the wall of fibroblasts, unable, except in 
a few places, to penetrate it. But occasional graphite-laden macro- • 
phages appeared within the connective tissue capsule; others had 
migrated to places remote from the lesion. 

It was clear, during the earlier days of the mononuclear reactions 
that the macrophages of the lesion were of two types. During the 
earlier stages of inflammation, lymphocytes migrated from the 
capillaries into the area along with the monocytes. These cells 
were not at once phagocytic; but if one is to judge by size, staining 
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reactions of nucleus and cytoplasm, it was apparent that here were 
transitional stages between lymphocjd:es and tj^iical macrophages. 
The basophilic rim of cytoplasm around the oval or spherical nucleus 
increased in extent, the cell engulfed foreign particles and soon 
was functionally undifferentiated from the other macrophages of 
the lesion. Such a transformation of the IjTnphocjde into a phago- 
cytic cell is whollj’’ in accord with the observations of Bloom and 
Ekola. In studies of the bufly coat of chicken blood,'* however, 
ljTnphoc3^tes did not transform into clasmatoc3i:es. It is recognized, 
also, that conclusions drawn from such morphologic eiddence alone 
must be accepted with reserve. 

The monoejffe,' also prevalent in the earljr reaction, transformed 
into typical macrophages which became as phagocytic as the tissue 
clasmatoc3’'te, so that in reactions of 1 week or more it was obviousl.v ‘ 
impossible to detect whether the macrophage was of histogenous 
or of hematogenous origin. Hetherington has shovm that mono- 
cj'^tcs maj'' increase in size, mas’’ lose their typical rosette formation 
after supravital staining and display a rather patternless distribution 
of its granules, such as displayed by the clasmatbcjffes. Thus it 
appears that these macrophages maj’’ have come from three possible 
sources, namely, the lymphocytes and monocjdes of the blood stream 
and the clasmatocytes of the local connective tissue sheaths of the 
muscle bundles. 

The origin of the fibroblasts which formed the capsule around the 
foreign bodj'’ in the muscle is not entirely clear, and yet they are 
unquestionably of a divergent origin. Fibroblasts are generall.v 
considered an end product in that they do not transform into other 
tjqies of cells, but respond to irritating stimuli bj'' the production 
of fibrous tissue. There is, however, considerable evidence to the 
contrary. Von Mollendorff is of the opinion that fibroblasts possess 
widelj' divergent possibilities and that thej' may transform into 
blood or other tissue cells. Lindsaj’' and Ekola consider the fibro- 
blast a potential clasmatocj'te. There is no evidence from our 
studj' to indicate that pree.xisting fibroblasts maj'' transform into 
clasmatocytes, although sucli a relationship is not denied. It 
appears quite certain, however, that these fibroblasts whidi pro- 
duced the fibrous capsule are derived from tlvrcc sources. Some of 
them were present in the muscle, and at the time of injection were 
mobilized around the lesion. Others arose from transfonn«l 
lymphocytes which were deriveil from tlie capillaries, while a third 
group were transfonncel clasmatoej'tcs. Furthermore, many of 
these clasmatocytes, after engulfing quantities of graphite, became 
a part of the peripheral fibrous capsule, and produewi characteristic 
fibrous tissue. Such a transfonnution of clasmatoej'tcs aiifl polj'- 
blasts into fibroblasts has hcc/f Iretpientlj' describwl. 
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Comment. Throughout this study the probable origin of the 
phagocytic cell which characterized the reaction to graphite injected 
intramuscularly was kept constantly in mind. The endothelial 
origin of clasmatocytes was first suggested by Mallory and later 
developed by McJunldn, Foot, Herzog, and Sabin and Doan. Con- 
trary opinions have been expressed by Lang and Clark and Clark. 
In sections taken from these 10 animals, during the 28 days of 
observation, we found no evidence to indicate an endothelial origin 
for the large number of clasmatocytes encountered. Even during 
the 2d and 3d day, when congestion was marked and diapedesis 
common, we have never seen an endothelial cell desquamate and 
migrate through the wall to the lesion. 

In another experiment to test the phagocytic activity of the 
endothelium, we perfused isolated hearts with heparinized whole 
blood to which a small amount of graphite had been added. After 
perfusing a heart for 4 to 6 hours, sections of the myocardium, 
including endothelium, were removed, fixed, stained and examined. 
Under such conditions graphite granules were never encountered 
within endothelial cells. True, granules were adherent to the cell 
membranes, but not actually within the cytoplasm. Smears of 
the circulating blood, however, showed that the monocytes had 
engulfed considerable graphite, and they were not unlike those 
seen in the sections of the intramuscular lesion. The experiment 
gave no evidence that endothelium was phagocytic, nor that it 
contributed toward the formation of clasmatocytes. 

Definite evidence that clasmatocytes were derived from blood 
monocytes was presented by Lewis and Lewis. Such changes, 
however, had been previously suggested by other workers. Our 
data lead us to conclude that the lymphocytes as well as the mono- 
cytes which entered the field of inflammation from the related 
capillaries transformed into clasmatocytes. Although lymphocytes 
are not normally phagocytic, yet in the presence of continuous 
irritation we observed what appeared to be steps in a gradual transi- 
tion to small but functional clasmatocytes. Likewise the monocytes 
which normally have a restricted phagocytic tendency and a char- 
acteristic granular arrangement, gradually assumed clasmatocytic 
characters. Thus, after the 4th or 5th day lymphocytic or mono- 
cytic clasmatocytes could not be identified from those which were 
of histogenous .origin. 

At the conclusion of the period of observation a well defined con- 
nective tissue capsule had been formed around the graphite lesion, 
walling it off from functional muscle. The fibroblasts comprising 
or forming this wall we believe were of three sources: lymphocytes, 
local fibroblasts and clasmatocytes. Only a portion of the clasmato- 
cytes, apparently transformed into fibroblasts and whether they 
were of lymphocytic, monocytic or of histogenous origin we do 
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not know. Clasmatocytes well laden with dye seemed to become 
a part of the fibroblastic wall, and apparently gave, rise to fibrils, 
for engulfed graphite particles were detected in the attenuated 
cytoplasmic bodies. 

The ultimate fate of most of the clasmatocytes appeared to be 
degeneration. Those that did not transform into fibroblasts were 
cut off from the circulation, and autolysis quicldy ensued. 

Conclusions. Clasmatocytes which were produced on the 2d and 
3d day in response to a graphite injection into the sacrospiualis 
muscle of the rabbit apparently arose from tliree sources: lympho- 
cytes and monocytes of the blood stream and local wandering cells 
of the tissue spaces. After the third day these clasmatocytes could 
not be distinguished from one another. 

The function of the clasmatocyte was to engulf the foreign 
material, to disperse and lessen its concentration, to convey portions 
of it to . the blood stream and thence to the reticuloendothelial 
system. 

After the 3d day a fibroblast wall was laid dowm around the 
graphite area. This wall restricted the further dispersal activity 
of the clasmatocytes and localized the foreign body. Fibroblasts 
also appeared to arise from three sources: Ijunphocytes, clasmato- 
cytes and local fibroblasts. The number of clasmatoc^es, with 
heavily laden phagocytic materials, which transformed into fibro- 
blasts was small. The larger number, ^vithin the circumscribing 
wall, degenerated. 

There was no evidence that endothelium gave rise to clasmato- 
cytes. 
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The unitary nature of the manifestations of rheumatic fever 
was first implied when Pitcairn^ recognized the relationship of peri- 
carditis and rheumatic polyarthritis. Cheadle^ linked the various 
manifestations which he called the rheumatic series and used the 
term the rheumatic state to denote the general nature of the disease. 
Barlow and Warner,® who described the subcutaneous nodule, sug- 
gested the similarity between the changes seen in this lesion and 
the valvular lesions. 

The anatomic basis for the concept of the unitary nature of 
rheumatic fever was laid with the description^-® of the submiliary 
myocardial nodule. Studies of the pathologic changes in blood- 
vessels and supporting tissues®-’'^-®-® have identified widespread lesions 
as part of the rheumatic state. 

Disturbances in cardiac rate and rhythm^® and alterations^^ in 
the electrocardiograms have been shown to occur in a large number 
of patients with acute rheumatic polyarthritis. Previously acute 
heart block had been correlated with inflammatory changes in the 
A-V bundle found at necropsy.^® 

Bacteriologic reports (Poynton and Paine,i^ Small,i® Birkhaug^® 
and Svuft^^), claiming a specific or related role for organisms found,' 
led to the introduction of antisera and vaccines for the treatment 
of patients with active rheumatic fever. With the increasing 
interest in etiologic factors and a better understanding of the nature 
of the disease the paucity of properly controlled therapeutic studies 
is surprising. 
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Latliam^s recognized the need for clinical control studies. In 
1S45 he vTote: “Acute rheumatism has experienced strange things 
at the hands of medical men. No disease has been treated by such 
various and opposite methods. Venesection has VTought its cure, 
and so has opium, and so has calomel, and so has colchicum, and 
so have drastic purgatives. I speak of these remedies in the sense 
which medical men imply when they talk (as they sometimes do) 
of this, that, or the other thing being their 'sheet anchor;’ meaning 
that they rest upon it alone for the cure of the rheumatism, and 
employ other remedies either not at all, or for very subordinate 
purposes. And, indeed, I bear my testimony to the success of each 
of these different remedies, so far as that, under the use of each, 
I have seen patients get well.” 

Guffi® and Sutton^® studied a series of patients vdth mint water 
and observed subsidence of the disease. Hall®' (1876), Fagge®® 
(1881), Reihlen®® (1886) studied patients treated with salicylates 
and compared them vdth cases not receiving the drug. Hanzlik, 
Scott and Gauchat,®' observing effects on temperature, pulse and 
. symptoms in salicylate treated cases, concluded that the drug 
possessed no specificity in rheumatic fever. 

VTiile there is no question of the therapeutic benefit of antirheu- 
matic drugs, many have undoubtedly felt, as Poynton®® has recentl}’' 
commented, that the rheumatic infection often proceeds unchecked 
in spite of defervescence and the increased comfort of the patient. 
He concludes that tliere are few physicians today who regard salicyl- 
ates as specific in the treatment of rheumatic fever. Furthermore, 
Swift®® has stated: “Most statistics indicate that the administra- 
tion of salicylates does not decrease tlie incidence of carditis and 
clinical evidence of this manifestation often appears in patients 
fully under the influence of antirheumatic drugs.” He refers to 
the figures of Ehrstrom and Wahlberg,®® in Helsingfors, which indi- 
cate that there has been no diminution in the incidence of chronic 
rheumatic heart disease. 

We felt that the study of a control group of patients might be 
undertaken if we carefully guarded our patients from excessive dis- 
comfort by the use of sedatives or hj’pnotics, whenever necessary. 
We decided further that we would not jeopardize a single patient 
by witliholding antirheumatic drugs if lie appeared extremely ill or 
in critical danger. To this end we resolved to give antirheumatic 
drugs to all patients developing rectal temperatures exceeding 
105° F. (It was not necessary to do this in a single instance.) 
Ml otlier therapeutic measures, dietary and nursing care, immobil- 
ization of joints, applications of cradles, were to be applied with 
special attention. 

We also felt that sucli a study im'ght be undertaken beciiusc of 
preHous e.xperience. The verj' low mortality from acute rheumatic 
fever has been realized for a century and prior to tlie introduction 
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of the antirlieumatic drugs. In our experience when antirheumatic 
drugs were witliheld from patients, for one reason or another, 
fatalities were most unusual. 

Method of Study. Upon admission of the patient the house 
officer notified one of us, a special detailed history was taken, and 
the findings of the physical examination were recorded upon a 
special form. Care was used in determining the exact date of the 
onset of the disease, and in investigating the patient’s antecedent 
history. Members of the patient’s family and his physician were 
interviewed, and when necessary a home visit was made to amplify 
such data by a special medical social worker. 

Pulse rate and rectal temperature were taken every 4 hours. A 
complete blood count was done on admission and at least twice a 
week during the acute stage and once a week until the patient was 
discharged. An electrocardiogram was taken on admission, and 
at least twice a week during the acute stage and once a week until 
the patient was discharged. In cases developing acute pericarditis, 
or gallop rhythm, or showing first-stage A-V block, or any irregu- 
larity, electrocardiograms were taken daily or twice daily as indi- 
cated. With the subsidence of aeute symptoms, tracings were made 
weekly. Blood cultures were done on all patients at frequent 
intervals. Skin tests, using streptococcus filtrates, were made at 
frequent intervals on the patients seen during the 2 years of the 
study. The results of the bacteriologic studies, skin tests and 
detailed electrocardiographic studies will be reported elsewhere. As 
soon as possible after admission a teleoroentgenographic study of 
the heart was made. Roentgenograms were made of the teeth, 
nose, throat and accessory sinuses. The urine was examined on 
admission and frequently thereafter. In addition to being seen by 
the house officer, patients in the series were seen daily and twice or 
more daily during the acute stage by us, and notes made on their 
clinical records. A graphic chart devised by Swift was kept on 
all eases so that daily correlations could be made. Full-time fellows, 
special nurses and special medical social service workers were used 
in addition to the regular hospital staff.* 

Treatment. Patients were placed on Gatch beds, painful joints 
were protected with cotton wool, and if desired camphorated oil 
was applied. Pressure from bedclothes was relieved by a cradle. 
Pain was controlled by codein and only once in the eourse of the 
study was morphin required, '\^^aen infected foci Avere found every 
effort was made to eradicate them. A special diet Avas gRen these 
patients, and extra efforts Avere made to force fluids. 

During the 2 years 162 patients suffering from acute rheumatic 
fever Avere studied. Of this number 50 Avere treated AA'ith salicylates 
or Avith vaccine. In this report we are discussing the observations 

* From the Rheumatic Fever Fund of the Committee for the Encouragement 
of Medical Research. 
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made on 105 patients recei%Tng no form of therapy, which might be 
believed to be specific, and no antipjTetic drug. The patients 
were divided into three groups: (a) In the first we placed patients 
with polyarthritis, with acute active manifestations, who had no 
pre\aous history of rheumatic disease and no heart involvement, 
and patients who had previously had signs of heart involvement 
Avhich had been clinically inactive for a long period of time and who 
showed little or no diminution of cardiac reserve; (b) the second 
group consisted of patients whose chief manifestation was cliorea; 
(c) the third group consisted of patients Avith a history of repeated 
rheumatic infections and advanced structural heart disease. As 
we were concerned with the natural course of actiA’^e manifestations 
of rheumatic fever, AA'e accepted no patients AA’ith inactive forms of 
the disease in this series. 

The following criteria* were used to determine the cessation of 
the actiA'’e phases of the infection: (1) The rectal temperature AA’as 
to remain consistent!}'’ below 99.6° F.; (2) the pulse rate A\'as to 
remain consistently below 100 per minute; (3) the total leukocyte 
count was to be beloAA' 10,000; (4) absence of cardiac signs sucli as 
gallop rhythm, prolonged P-R interval, or other significant elec- 
trocardiographic changes, and pericardial friction njb; (5) no evi- 
dence of pulmonic or pleural infection; (6) no choreiform move- 
ments, subcutaneous nodules or sldn manifestations of rheumatic 
fever, t IVhen patients showed no deviation from these standards 
for a full 2-week period folloAving the last sign of actiAuty, they AA’cre 
considered ready for discliarge.I 

Only 47 of the 105 patients remained in the hospital until these 
criteria had been fulfilled. Fifty-seA'en patients left for various 
reasons; 46 because their symptoms had cleared up and tliey could 
not be persuaded to remain for the full 2-week period and 17 left 
despite CA'idence of actiA-ity and against the adA'ice of the'physician 
in charge. All of these patients were mucli improA'ed. 

Forty-seven patients fulfilled all the requirements of this study 
(35 males, 12 females; see Table 1): These were diAided into the 
3 groups previously described; 29 in tlie polyartliritis group, 6 in 
the cliorea group and 12 in the carditis group. 

In 15 of the 29 patients in the polyarthritis group sore throat or 
tonsillitis occurred at the onset of the disease or during tlic course 
of the disease. In 2 of the patients Aidth chorea tonsillitis occurrctl 

* The possibility that the criteria in Rcncral use ns well aa those wc have u.yd 
arc not ndcauale must bo kept in mind. (Witness the occasional patient presontin« 
unmisliikable Eiftns of rheumatic heart dise.aso ^rith an entirely negative jdstory.) 

+ AVc arc copnirant of the dcsinibility of cletermininK tho Eedimentation mte of 
ervthrocytcs as a sipn of continued infection. The study liorowilh submitted was 
idmo'-t completed when our attention n ns dranm to the desirability of tbh proccflure. 

J Only I patient of tho entire group suffered a second cycle within a month of 

discharge. 
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during their hospital stay. Tonsillitis occurred in only 1 of the 
patients classified as clrronic active carditis. 

Table 1. — Manifestations of Rheumatic Fever. 
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14. J. D. 

30 

M 

2 

71 

57 


+ 


+ 

+ 










i5. H. K. 

21 

M 

1 

80 

57 

75 

+ 

4" 

+ 

+ 

4' 

+ 

, , 

+ 






10. W. M. 

30 

M 

4 

83 


83 

+ 



4- 










17. L. L. 

38 

M 

4 

75 

01 

70 


-j- 

. . 

+ 










18. S. Ma. 

22 

M 

1 

92 

70 

71 

+ 

4" 

. . 

+ 










19. D. I. 

27 

M 

2 

90 

72 

52 

+ 

4" 


+ 










20. S. Mi. 

35 

M 

1 

95 

72 

79 

+ 

+ 

+ 

+ 

. . 

. . 

, . 

4" 






21. M. P. 

15 

F 

2 

88 

73 

85 

+ 

4" 



+ 

, » 


+ 






22. 0. McG. 

38 

.M 

4 

95 

73 

92 

+ 

+ 

+ 

+ 

. , 

+ 

+ 

+ 

, , 


+ 



23. A. S. 

45 

M 

2 

88 

74 

79 

+ 

+ 

+ 

+ 

+ 

+ 

, » 

+ 






24. H. S. 

31 

M 

1 

95 

77 

79 

.+ 

+ 

4" 

+ 

+ 

, , 

, , 

+ 

+ 

+ 




25. G. dcM. 

17 

M 

1 

mm 

78 

78 

+ 

+ 

+ 

+ 










20. G. H. 

31 

M 

2 

108 

82 

105 

+ 

+ 

+ 

+ 

+ 

. , 

+ 


+ 





27. H. M. 

24 

M 

2 

101 

87 

95 

+ 

+ 

+ 


, , 

+ 

4* 







28. W. 1. 

25 

M 

1 

113 

87 

92 

+ 

4“ 

+ 

Ba 

. . 

. . 













not 




















less 















29. C. 0. 

24 

M 

3 


25 

53 

+ 

+ 


+ 










Chorea. 




















30. B. D. 

14 

F 

1 

70 

50 

40 

+ 

+ 



. , 








+ 

31. H. W. 

13 

M 

1 

71 

50 

55 

+ 

+ 











+ 

32. J. M. 


■SI 

1 

112 

87 

fCF 

+ 

+ 











+ 

33. A. P. 

12 

P 

2 

112 

92 

58 

+ 

+ 

+ 


, , 








+ 

34. R. B. 

12 

M 

1 

170 

113 

148 

+ 

+ 



, , 








+ 

35. A. C. 

12 

F 

1 

107 

152 

V7 

+ 


+ 


•• 








+ 

Active chron 




















ic carditis. 




















30. E. G. 

14 

F 

4 



15 

+ 

+ 



+ 

+ 


+ 

+ 

. . 


. . 


37. C. B. 

33 

F 

5 



20 

+ 

+ 






+ 


. 

+ 



38. E. C. 

13 

M 

1 



■ 34 

4* 





. . 


+ 



+ 



39. J. S. 

13 

M 

5 



30 

+ 

+ 

. 



+ 


+ 






40. E. P. 

29 

M 

2 



30 

+ 

+ 

. 





4" 

+ 

+ 




41. P. H. 

30 

F 

3 



3S 


+ 



. 









42. M. P. 

25 

F 

? 



84 

+ 

+ 


+ 




+ 



+ 



43. J. U. 

18 

M 

3 



94 

+ 

+ 




+ 


4* 

■+ 





44. I. H. 

15 

F 

7 



129 

+ 

+ 

. 


. 

+ 


4* 

+ 

+ 

+ 



45. S. 1. 

34 

M 

4 



lEEQ 

4- 

+ 






+ 



+ 



40. W. O’B. 

31 

M 

5 



148 

+ 

+ 












47. M. D. 

l25 


1 



109 

4- 

+ 

+ 



" 

•• 






Table 2. — Age Distribution. 


Under 20 years 18 

20 to 29 “ 11 

30 to 39 “ 14 

40 to 49 “ 4 
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Pericarditis occurred in 5 patients in the polj^artlu-itis group and 
in 1 patient in the clironic active cai’diac group. Murmurs alone 
were considered too indefinite a sign of activitj^ to be used as evi- 
dence of carditis. 

Gallop rhytlim occurred in 4 patients of the polyartlrritis group. 
Signs of congestive heart failure appeared in 9 of the polyarthritis 
group and in all of the chronic active carditis group. 

Pleurisy developed in 2 patients in the polyarthritis group and 
in 4 patients in the clironic active carditis group. 

Pneumonitis of a tj'pe not characteristic of lobar pneumonia was 
seen in 3 patients, 1 in the pol 3 mrthritis and 2 in the clironic active 
carditis group. These ivere believed to be rheumatic pulmonary 
manifestations. 

Skin manifestations occurred in 6 patients, 1 of these was in the 
polj’arthritis group and 5 of the chronic actii’e carditis group, and 
1 patient in the polj'arthritis group developed subeutaneous nodules. 
In considering the manifestations in relation to the possible effects 
of tlierapeutic procedures, it is to be emphasized that there is great 
A'ariabilit}’’ as to the tj^ie and number. 


Table 3.— Frequexcv of Multifle Manifestations in Rel.\tion to the 
Duration of Signs of Actwe Riieu.matic Fever. 


Number of cnscs 

Fever 

Tachycardia . 

Sore tliroat . 
Folyartiiritis 
Pericarditis . 

A-V block . . . 

Gallop rhythm . 
Heart failure 
Pleurisj' .... 
Pneumonitis . 

Skin manifestations . 
Subcutaneous nodules 
Chore.a .... 


Duration of sifiis or symptoms. 


40 days or 
less. 


47 to 70 
days. 


9 

9 

8 

3 

9 

0 

2 

0 

0 

1 

0 

0 

1 

0 


9 

9 

G 

4 

9 

1 

4 

1 

1 

0 

0 

0 

0 

0 


70 to 87 
days. 
10 
10 
10 
S 
10 

4 
3 
3 

5 
2 
1 
1 
0 
0 


A relation was notcfl between the duration of active signs or 
.sj'inptoms and the number of manifestations, ^^ith activity' for 
less than 46 daj'S (9 patients), fever, tachj'cardia and poh'arthritis 
were accompanied bj" tonsillitis (or sore tliroat) in 3 cases, l\v /i-l 
block once, bj' pleuritis once and 1 appearance of subcutaneous 
nodtilcs (Table 3). With activity from 46 to 70 clnys (9 patients), 
fever, taclii'cardia and poli'arthritis were accompanic'd bj' tonsil- 
litis (or sore throat) in 4 cases, by pericarditis once, .^l-I' block 
4 times, gallop rlndhin once (during A-V block), signs of heart 
failure once. With signs of disease for more than 70 days (and in 
our observations up to S7 days), the frc(]ucncy of multiple mani- 
festations is seen to be sharply increaseil. In this group all 19 
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patients had fever, tachycardia and polyarthritis. Tonsillitis (or 
sore throat) occurred 8 times, pericarditis 4 times, A-V block 3 
times, gallop rhythm 3 times (twice in association with A-V block). 
Signs of heart failure appeared in 8 patients, pleurisy occurred in 2, 
pneumonitis in 1 and a skin manifestation in 1. 

POLYAR^HR^IS 


DAYS 



Ghaut I. — A diagram showing the duration of disease and the length of stay in 
the hospital of 29 patients with polyarthritis and 6 patients with chorea. 

Swift^s reported 72 cases “treated according to the accepted' 
methods, with rheumatic drugs for arthritis and high fever, removal 
of such disease foci as tonsils or teeth and treatment of diseased 
sinuses or other suspected foci.” He used criteria identical with 
those used by us in considering patients ready for discharge. If we 
exclude 24 of his cases which were below the age of 14 years we have 
a group of 48, comparable to this series both in number and age 
grouping. In his total group the illness varied between 30 and 
220 days. Although the two groups are not absolutely comparable. 
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we think it is evident that the elimination of antirheumatic drugs, 
at least, did not prolong the dm-ation of the disease (Chart I). 

Patients with a history of previous rheumatic infections, showing 
badly damaged hearts, and who had as a presenting sjTnptom signs 
of subacute cardiac activity, had the longest period of illness. In 
this group the only deaths occurred. Patients with chorea had the 
next longest period of active symptoms, and patients admitted with 
polyarthritis as the presenting sjnnptom had the shortest duration 
of the disease. 



Ciwnx II.— Temperature variations in 29 patients vitli riicuraafic fever and 

polyart liritis. 


Duration of Jlhics-s. Tlie illness was considered to lla^'e begun 
upon the first definite history of rheumatic manifestation and to 
continue until the patient Avas free from any evidence of activity 
for 2 Aveeks. In the group of patients Avitli chronic wirditis the 
onset was more indefinite than in the other 2 groups. c believe 

that the period of actiA'ity often e-xtends for years. 

No relationship Avas found betAvecn the length of tlic attack. 
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' length of illness, sex, age and number of attacks. It was also found 
that there was no appreciable difference in the duration of the 
attack when this was correlated with the time of the entrance to the 
hospital, whether early or late in the disease. The longest period 
of activity was observed in patients with chorea or chronic active 
carditis. 

In the polyarthritis group activity was increased in patients who 
developed pericarditis or signs of heart failure and slightly increased 
for those who developed a P~R interval of the electrocardiogram 


INTBaVALS OF' Of/& 



Chart III.— Temperature variations in 6 patients ^nth rheumatic fever and chorea. 


of over 0.2 second. However, none of the patients with pericarditis 
or prolonged interval had such manifestations alone. IVhen either 
of these manifestations occurred the actmty lasted for 6 weeks or 
more. There were 2 exceptions, 1 patient in the polyarthritis 
group and 1 patient in the chronic active carditis group who had a 
rapidly fatal course. ‘ 

Tonsillitis, at the onset or during the disease, was present in 9 of 
the patients (Nos. 20 to 28, inclusive) in the polyarthritis group ' 
whose illness was longest and characterized by multiple manifesta- 
tions and considered the most severely ill. 
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Temperature. In the polyarthritis group 10 patients had a single 
bout of fever, 6 patients had 2 cycles, 3 patients had 3 and 1 patient 
had 4 cycles of fever. The shortest duration of any cycle of fever 
was 5 days, the longest 56 days. The highest temperature in our 
group was 105° F. Thirteen of the patients had temperatures 
which ranged up to 104° F. As a rule, in the polycj’-clic forms the 
second cycle was not as high and the duration of fever was not as 
long, but this did not alwaj^s hold true. As might be expected, the 
duration of the fever was usuall}'^ associated vdth new manifestations 
or recurrences of old manifestations of rheumatic fever (Chart II). 

In general, it may be said that the temperature of the patients 
studied tended to subside spontaneously. It is possible to control 
fever in rheumatic fever by salicjdates or other antirheumatic dnigs, 
but it is recognized that such drugs must be withdrawn during con- 





CiiAHT IV. — Tempemturc variations in 12 patients ^vith riicuniatic {over and clironic 

active carditis. 


valesccnce in order to determine tliat the actii'e process of the disease 
has ceased, and that unless patients are subjected to a period of 
observation, free from the administration of antirheumatic dnigs, 
many patients will be discharged while the disease is still active. 

Oiir experience shows us that tlie temperature of rheumatic fever 
patients becomes and remains normal without the use of antirheu- 
matic dnigs. Further, more than half of the patients had only a 
single cycle of fever. It is important to emphasize these spontaneous 
remissions in considering any mode of treatment. In the chorea 
group all of the patients did not liave fever, but those who did ran 
a low-srradc and persistent elevation of temperature. Fever in the 
patients in the chronic active carditis group, as a rule, persistc^l 
loncer and was irregular, though in some it may liave been said to 
be polycyclic (Charts III and H')- 
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Joint TnwlvemenL'^ Considering all joint symptoms together with- 
out reference to intensity, 2 cases were found to have a maximum of 
, 16 joints involved, 1 case had only 2 joints involved, while 16 of 
the 30 showed involvement of 6 to 12 joints. 

With reference to the intensity of joint involvement, we find that 
24 cases had severe arthritis, 1 of these had 12 joints acntely in- 
flamed and extremely painful at one time; bnt of the 24 cases 12 
had 6 joints or less involved; 2 cases had only 1 joint severely 
inflamed (Chart V). 



Ghaut V. — A chart to show the degree and duration of joint involvement in 29 
patients with rheumatic fever and polyarthritis. 


Recurring attacks were always milder than the initial attack. 
In only 1 of the recurrences was polyartliritis observed which could 
be rated as severe. 

Untreated arthritis usually subsided in a week (22 out of 29). 
In over half of the patients there was no recurrence of arthritis, 
and when there were recurrences they uniformly affected fewer 
joints and were less severe and of shorter duration than the initial 
attack. Cases were encountered which showed spontaneous sub- 
sidence of arthritis as abrupt and complete as those seen in cases 
in which salicylate therapy has been instituted. 
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Heart Block. Of 29 cases of polyarthritis 9 developed A~V block, 
usbg the P-B interval of 0.2 second as a criterion for the presence 
of block. It is realized that this is a strict interpretation of auriculo- 
ventricular block, but all of these patients satisfied the criterion 
laid dovn by Cohn and Svift, that there be an increase of 0.06 
second above the normal. Of 12 cases of chronic carditis 4 devel- 



CEU.ET — A chart to show variation in the A—V conduction time during the 
course of rheumatic fever uninfluenced by jalicylate therapy. Time in days is 
plotted along the abscissa; the P-R interval in seconds is plotted along the ordinate. 
The first 9 curves are from patients -nith rheumatic fever and polyarthritis; the last 
4 curves are from patients with rheumatic fever and chronic active carditis. 

oped A-V block. It would seem from these cases in both groups, 
as well as from a much wider experience with patients receh'bg 
salicylates, that A-V block, occurring in the cotirse of acute cardiac 
manifestations of rheumatic fever, is subject to wide variations and 
is usually of short duration. Its occurrence may be monocj’-clic 
or jiolycyclic, and its persistence may be variable (Chart VI). 
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The maximum F-R interval in this group of cases was 0.36 second. 
It usually ranged between 0.2 and 0.26 second. The variations in 
block as to degree, persistence and recurrence are important when 
one attempts to determine criteria for judging the effect of a thera- 
peutic agent on A-V block. The consideration of the presented 
facts showed that in the course of acute rheumatic fever unmodified 
by therapy there are wide and inconstant variations of the P-R 
interval. Elsewhere a study^® has been reported from this clinic 
in which it has been shown that variations of the P-R interval are 
not influenced by salicylate therapy. 

Tachycardia. In the polyarthritis group 15 patients had a single 
cycle of tachycardia. Five had 2 and 4 had 3 cycles of tachycardia. 
In 4 patients no tachycardia was observed during the hospital stay. 
The shortest period of tachycardia was 24 hours and the longest 
continuous period was 52 days. The highest rate noted was 140 
and occurred in 1 patient. The maximum rate in 8 patients was 
130 beats per minute; in 10 it was 120; in 5 it was 110; in 2 it was 
100; in 3, 95. Tachycardia as a sign of activity occurred alone 
sometime during observation in 8 patients of the polyarthritis 
group. Frequent isolated days of tachycardia were noted but, as 
a rule, elevations of the pulse rate above 100 beats per minute were 
associated with other manifestations. We encountered 4 instances 
where the pulse rate never exceeded 95, and ranged between 85 
and 95 in spite of the presence of fever, inflamed joints, or A-V 
block. In 5 patients tachycardia, persisting after the subsidence 
of all other manifestations, prolonged the illness from 1 to 18 days. 

In the chorea group tachycardia was present on admission in 
only 1 patient. The maximum rate was 130, noted in 1 patient; 
4 exhibited a maximum rate of 110, and the 6th patient had a 
maximum rate of 120. One of the 6 patients exhibit^ tachycardia 
with no other manifestation during the hospital stay for a period 
of 2 weeks. In the other instances tachycardia was associated 
with other active manifestations and occurred as an isolated observa- 
tion rarely in 2 cases. In this group sustained tachycardia was 
unusual. Where it did occur it was associated with other inter- 
current manifestations, that is, tonsillitis or sore throat. 

In the group of chronic active carditis tachycardia accompanied 
fever in 5 patients. It lasted less than 1 week in 1 case and occurred 
alone in 4 cases. It was altogether absent in 1 instance. 

In general, it may be said that tachycardia like fever tended to 
subside spontaneously. Tachycardia in the absence of fever or any 
other manifestation is not an unusual sign in the natural course of 
active manifestations of rheumatic fever. 

Fatalities. Deaths occurred only in the chronic active carditis 
group. There were 6 deaths in patients who were admitted with 
advanced structural heart disease and signs of active rheumatic 
fever. Pro^essive heart failure consequent and in association with 
active infection accounted for 5 of these deaths. The sixth was in 

VOL. 185, NO. 2. — ^FEBRUARY, 1933 S 



210 GRAT5F, PARENT, ZITRON, WTCKOFF; RHEUMATIC FEVER 

a young girl who ran a rapidly dovTohill course characterized^ by 
fever, pericarditis, A-V block, profound toxemia and moderate 
congestive failure. 

Summary In adolescence and adult life the acute manifestations 
of rheumatic fever tend to subside spontaneously. These mani- 
festations vary in number, degree and duration. 

If changes in the number, degree and duration of manifestations 
are used as criteria for determining the effect of therapeutic agents 
such changes must be compared either with a standard control group 
of rheumatic fever patients of known age, sex, raeial and proper 
geographic distribution, of sufficient size to meet statistical require- 
ments; or controlled cases must be studied simultaneously with 
cases receiving “specific” therapy, in sufficient number so that it 
may be determined whether or not the effects associated with 
treatment are not simply variations attendant on the natural course 
of the disease. 
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FUNCTIONAL BUNDLE-BRANCH BLOCK (PARTIAL) PARADOX- 
ICALLY RELIEVED BY VAGAL STIMULATION. 

By Louis H. Sigler, M.D,, 

INSTRUCTOR OF JIEDICINB, NEW YORK POST-GRADUATE MEDICAU SCHOOL, 
COLUMBIA UNIVERSITY, 

BROOKLYN, N. Y, 


Although bundle-branch block is in the vast majority of cases 
caused by anatomic changes affecting one of the bundle branches, 
it was demonstrated by Cohn and Lewis' and otlier observers that 
it may occur without any demonstrable lesion. To explain such 
phenomena, we must assume tlie presence of certain functional dis- 
turbances interfering with the free passage of the impulse along one 
of the branches. 

The possible factors that may cause such disturliances during life 
without leaving any permanent damage discoverable on post- 
mortem examination are bundle-branch fatigue, toxic states, local 
interference with the blood supply, and nervous inhibition. In all 
these cases, variability in the grade and form of block from time to 
time, corresponding with the variations in the degree of the causa- 
tive factor or factors, is to be expected. 

There are no clear-cut clinical examples found in the literature of 
bundle-branch block caused by toxic states. Experimental evidence 
of such conditions, however, is found in the work of Lewis and 
Mathison." Likewise, no clinical example of such block as being 
caused by local diminution of the blood supply to one bundle 
branch has been recorded. Oppenheimer and Williams® report a 
case of complete heart block with frequent shifting and changing 
electrocardiographic complexes during life, and the only post- 
mortem lesion was sclerosis of the nodal artery. We may, therefore, 
infer from this case that a similar condition may also account for 
occasional bundle-branch block. 

Although toxic states and local interference with the blood supply 
as causes of bundle-branch block have not fully been established, 
fatigue of the conducting apparatus in the A^entricles as well as 
vagal inhibition causing such block are fairly well proved. It is 
true that the clinical reports even of such instances are not many. 

Noteworthy examples of fatigue as the cause of such block and 
other aberrations of ventricular complexes are those of Samet,^ 
Stenstrom® and Willius and Keith.® Samet’s case was a male, aged 
50 years, presenting evidence of arteriosclerotic heart disease with 
periodsof 2to 1 heart block. The Q~R~S conduction time wasnormal 
during the period of block, but greatly prolonged when the ventricles 
responded to every auricular impulse. In other words, prolonged 
rest of the bundle branches caused by auriculoventricular block 
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restored them to normal functional ability. Stenstrom presents 2 
cases of bundle-branch block. In each, the block was abolished by 
slowing the heart. Willius and Keith present 3 cases with aberrant 
Q-R~S complexes during decompensation, which returned to normal 
when compensation was restored. They attribute such aberrances 



Fig. 1. — Right (new terminology, left) bundle-branch block. Rate about 84, 
rhythm regular. The P-R interval is very short, the maximum being 0.10 second. 
There is a definite variation in the lengths of the JP-R interval even in the same lead 
the shortest being 0.04 second. The Q-R-S conduction time is 0.12 to 0.14 second. 

to fatigue of the interventricular conducting apparatus during 
decompensation. 

The more common cause of functional bundle-branch block is 
nervous inhibition, the vagus being the effective nerve. 

That the vagus influences the interventricular as well as the supra- 
ventricular portions of the conducting apparatus was demonstrated 
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by Ritchie/ Cohn/ and Einthoven and Wernuge.® Wilson was 
able to produce bundle-branch block by vagal stimulation in a very 
interesting case that he reported.*® In a recent paper by Wolff, 
White, and Parkinson,** 11 cases of bundle-branch block occurring 
in young and otherwise healthy people are described. In each case, 
the block was abolished by exercise or atropin which removed vagal 
effect, demonstrating the dependence of such block on the vagus. 
We have recently seen a similar case in the cardiac clinic of the 
New York Post Graduate Hospital. A 16-year-old boy came for 
examination because he was told that he had heart disease. Pie had 



Fig. 2. — Tracings obtained from the same patient as in Fig. 1 after 30 hops on one 
leg. Rate 150; regular sinus rhythm. P-R conduction about 0.16 second. Q-R-S 
conduction 0.08 second. 


no complaints, and the physical examination revealed nothing 
abnormal except a faint transient systolic murmur. The electro- 
cardiogram (Fig. 1), however, showed bundle-branch block with a 
short P-R interval as described by the above authors. After ex- 
ercising the patient, the ventricular complexes assumed a more 
normal appearance. The Q-R-S conduction time became normal 
and P-R interval was prolonged (Fig. 2). 

All these instances prove conclusively the possibility of the occur- 
rence of bundle-branch block as a result of excessive vagal activity 
in certain cases. It would therefore appear irrational and para- 
doxical to expect the removal of such block by vagal stimulation. 
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The following case showing such a condition is therefore considered 
interesting enough to be put on record. 

Case_ Report. C. E., male, aged 41 years, real estate operator, married, 
complained of pam in the precordium. The pain appeared spontaneouay 
about once in 3 days, each attack lasting only about 2 or 3 seconds, and 
was described as sudden, sharp, and knifelike in character. Between these 
attacks, the patient felt quite comfortable, never experiencing any d3'^spnea, 
plpitation, precordial oppression, or any other S3nnptoms attributable to 
heart disease. He was able to carry on his work well, doing at times a great 
deal of climbing lulls without the slightest discomfort. 

_ His father died at 44 years of age as a result of an accident, and his mother 
died at 52 of pneumonia. One brother was living and well. 

His personal habits were good except for indulgence in alcohol and 
tobacco. He was married 7 3Tars and had had 1 child who is Ihdng and well. 

ffis past morbid history consisted of measles and whooping cough in 
childhood, appendectomy at 20 3'ears, and gonorrhea at 22 3"ears with no 
sequel®. 

The physical examination revealed a well-developed, health3Hooking 
male, calm in denieanor. Pupils reacted normally. No e.xophthalmos, no 
nasal or ewdent accessor3’’ sinus patholog3L Teeth and gums were normal. 
Tonsils were h37)ertrophied and chrom'calb'^ diseased. Neck was negative. 
Chest was of normal shape, no as3’mmetr3'', bulging or abnormal pulsations. 
Lungs were negative. 

The heart and aorta were of normal size and shape, as ewdenced b3’’ 
ph3'sical and fluoroscopic examinations. The maximum apex impulse was 
in the fifth interspace, about 9 cm. from the midsternal line, and percussion 
dullness extended about i cm. further to the left in the same interspace. The 
right border in fourth space was about 4 cm. from the midsternal line. The 
transverse arch measured about 5 J cm. The heart rate varied from 65 to 75 
beats per minute. There was a slight degree of sinus arrhythmia and an 
.occasional premature contraction. The first sound at the apex was long, 
dull, and somewhat reduplicated, and the second sound was weak, the 
pulmonic being greater than the aortic. There were no murmurs. The 
peripheral arteries were somewhat thickened, and the pulse was of medium 
quality with an occasional intermission. The blood pressure was systolic 
120, and diastolic 65. 

The abdomen and extremities were negative. 

The Electrocardiogram. Fig. 3 shows portions of the electrocardio- 
gram obtained by the standard leads, on a standardization of 10 mm. being 
equivalent to 1 mil livolt. The impulse is seen to originate in the normal 
sinus area at a rate of about 65 per minute. The P~R conduction is normal. 
The Q-R-S complexes show the following features: they are of low voltage, 
the maximum being 0.45 mv.; the conduction time- is prolonged upward of 
0.12 second, and the3'’ are marked^" slurred and notched. The P and 
T waves assume a normal directional course except in the tliird lead, where 
the T wave is diphasic. 

The moderate sinus bradycardia and slight arrh34hmia suggested the 
possibility that vagal influence was the underbdng cause of the interven- 
tricular conduction disturbance. I have attempted, therefore, the removal 
of such influence b3' exercise. Fig. 4 is a part of the tracing in the second 
lead obtained after the patient was made to hop on one leg about 30 times 
in 1 minute. It will be noted that the only change is an increase heart rate 
at the expense of a shortened diastolic period. The Q-R-S comple.ves 
retain the same abnormal features as before exercise, except that their 
voltao-e is somewhat increased. One premature i^ntricular contraction is 
seen not followed by any compensator3" pause, and the succeeding com- 
plexes were of^the same abnormal t3qje as before. 
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Alter a rest period sufficient to return the rate to the previous level, an 
attempt was made to see what effect vagal stimulation would have on the 
abnormal Q-R-S complexes. Carotid sinus pressure was emploj^ed for that 
purpose. Fig. 5 is a tracing in the second lead oljtained on right vagal 



Fig. 3. — Rate about 65, slight sinus arrhythmia. P~R interval normal. There 
is an increase in the Q-R-S conduction time to 0.12 second with marked slurring 
and notching, and low voltage, the maximum being 0.45 millivolts. The T-R interval 
is 0.44 to 0.53 seconds. 

stimulation. A slowing of the heart to about 60 per minute for about two 
cycles is seen, followed by a ventricular premature contraction with a com- 
pensatory pause of about 0.8 second. The next Q-R-S complex appears 
perfectly normal, _ the conduction time being 0.06 second. This is again 
followed by a series of the usual abnormal Q-R-S complexes on continuing 
the right vagal stimulation. 



Fig. 4.— Obtained after exercise. The Q-R-S conduction time remains at 0.12 
second, with slurring and notching. One ventricular premature contraction is seen, 
not followed by any compensatory pause, and with no change in the character of the 
subsequent complexes. 


Left vagal stimulation, on the other hand, yielded different results. 
Fig. 6 is a tracing in the second lead obtained by such stimulation. Four 
of the usual abnormal complexes are seen with a gradual increase in the 
T-R interval. This is followed by a series of normal ventricular complexes 
at a rate of about 55 per minute, with marked sinus arrhythmia. The Q-R-S 
conduction time is about 0.06 second, with no notching or slurring, and about 
1 mv. This persisted as long as left vagal pressure was maintained. The 
T waves are the same with the abnormal as with the normal Q-R-S com- 
plexes. 

Discussion. The electrocardiogram presented in this case, unmod- 
ified, corresponds to the so-called “arborization block” of Oppen- 
heimer and Rotlichild.'^ The Q-R-S complexes are prolonged beyond 
0.1 second, notched, are of low voltage and there is tlie absence of the 
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typical character of the T wave found in complete bundle-branch 
block, which is opposite in direction to the major deflection. 

We need not discuss here the correctness of or objections to the 
term “arborization block,” which has been done amply by such 
authorities as Wilson and Hermann^® and Lewis.^^ Suffice it to say 
that the ease with which the normal complexes were restored in this 
case would tend to prove the contention of the latter authors that 
the Q-R-S conduction disturbances in such cases are dependent upon 
a delay in one of the main branches of tire bundle rather than in the 
arborizations and muscle mass. Depending upon the amount of 
delay, there is a corresponding variation in the algebraic summation 
of the dextro- and levo cardiogram resulting in the abnormality. 

That normal complexes were so easily restored by the vagal 
reflex is also sufficient proof that the condition was not dependent 
in this case upon any anatomic pathology. The interesting question 
then is “what caused this conduction disturbance, and how did 
vagal stimulation relieve it?” Although we must employ theoretical 
conceptions to answer it, we have sufficient evidence in the electro- 
cardiogram to prove that either vagal inhibition or fatigue is respons- 
ible for the condition— most likely the latter. 

That vagal inhibition may effect the bundle branches was shoAvn 
in the preliminary discussion of this paper, and the conception of 
its partial interference with the passage of the impulse along the 
right bundle branch, is plausible. Left vagal stimulation which 
would theoretically increase inhibition along the left branch might 
thus have a tendency of producing normal Q-R-S complexes, as the 
impulse would reach the muscle masses of both ventricles simul- 
taneously, even if more slowly. There are, however, two objections 
to this theory. (1) Adequate proof has not yet been brought for- 
ward to show the direct effect of each vagus nerve upon the corre- 
sponding bundle branch. (2) Assuming that the normal ventricular 
complex produced in this case by left vagal inliibition was a direct 
effect of that nerve upon the left bundle branch, we should expect 
some' auriculoventricular block at the same time. This can be 
easily understood when we realize that regardless of where the 
retardation of the impulse coming from the auricles to the ventricles 
takes place— whether in the supraventricular area or lower down— 
the end result should be the same. In this case, however, there was 
no prolongation of the P-R interval during tlie period when normal 
ventricular complexes were produced. This fact alone is sufficient 
to discard this theory. 

The second theory, namely that of fatigue of one of the branches 
causirig the disturbance, finds more support. It also explains the 
relief obtained by left vagal stimulation. 

If we represent the period of electrical inactivity of the conducting 
apparatus of the ventricles by the T-R interval, starting at the end 
of tlie T wave and ending at the inception of the R wave, and if we 
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study carefully this interval from cycle to cycle, ive'find that when 
its duration is less than 0.64 second, it is followed by an abnormal 
Q-R~S complex. Thus, the minimum T-R interval in Fig. 3 is 0.44 
second and tlie maximiun 0.52 second, and the Q~R-S complexes are 
all abnormal. In Fig. 4, tliese intervals are greatly shortened and 
the respective Q-R-S complexes remain definitely aberrant, e^'en 
with the marked increase in the heart rate. Examining Fig. 5, 
which is the tracing obtained by right vagal pressure, we find that 
none of the T~R intervals reaches 0.64 second. One notable excep- 
tion m this tracing is a ^mntricular premature contraction, followed 
by a long compensatory pause of 0.8 second, and the succeeding 
Q~R-S complex is normal. This in itself proves that giving the 
ventricular conducting apparatus more time to rest, tlie Q-R-S 
complex following such rest is normal. It is also noteworthy to find 
that a similar premature contraction in Fig. 4, not being associated 
with a compensatory pause, is not followed by a normal complex. 
The best proof of this contention is found in Fig. 6 obtained by left 
vagal stimulation. The T-R intenml in the first three C3mles asso- 
ciated with abnormal Q-R~S complexes are 0.4, 0.5, and 0.5 of a 
second respectively. Following these, and caused by vagal stimula- 
tion, there is a definite slowing of the heart to about 55 beats per 
minute and the T-R intervals are 0.64, 0.72, 0.76, 0.72, 0.68, 0.72, 
and 0.88 of a second respectively, each of which is followed by a 
normal Q-R-S complex. In other words, longer rest restored normal 
functional activity. This clearlj'’ indicates that fatigue is the un- 
derlying cause of the disturbance. Judging from these figures, we 
find tliat as sliort an interval as 0.08 second more than tlie maximum 
T-R interval of 0.56 second, which is not followed bj' a normal 
complex, is sufficient to restore normal rest to the interventricular 
conducting apparatus in tliis case. 

We maj”^ conclude, then, tliat it was not the direct vagal effect 
on the bundle branches which produced tlie results in this case. It 
was merelj’’ the slowing of the impulse formation in the sinoauricular 
node, under left Amgal stimulation, giving increased rest to the con- 
ducting apparatus of the ventricles, and it was this increased rest 
which restored noi’mal conduction in tliis case. 

Summary. 1. Bundle-branch block, complete and partial, maj' 
be functional in origin, caused predominantly’' by vagal inhibition 
and fatigue. 

2. Eestoration of normal Q-R-S complexes in such cases may be 
accomplished by removal of vagus inhibition where vagal effect is 
the iraderlydng cause, and by local rest Avhere fatigue is tie cause. 

3. A paradoxical case is reported where left vagal stimulation 
apparently reino^'ed rather than caused such block. 

4. The underhdng functional disturbance in this case was appar- 
ently fatigue of one of the bundle branches which was sufficiently 
relieved by increased vagal slowing to permit normal bundle-branch 
conduction. 
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5. Abnormal Q-R-S complexes occurred after as long a rest as 
0.56 of a second, and normal complexes were restored by additional 
rest of 0.08 of a second. 

Note.— I am indebted to Miss Marcella E. Hughes of the Electrocardiographic 
Laboratory of the New York Post Graduate Hospital for the preparation of the 
electrocardiograms in Pigs. 1 and 2 for publication. 

REFERENCES. 

1. Cohn, A. E., and Lewis, T.: Pathology of Bundle Branch Lesions of the 
Heart, Proc. New York Path. Soc., 1914, 14, 207. 

2. Lewis, T., and Mathison, C. G.: Auriculo-ventricular Heart Block as a Result 
of Asphyxia, Heart, 1910, 2, 47. 

3. Oppenheimer, B. S., and Willius, H. B.: Prolonged Complete Heart Block 
without Lesion of the Bundle of His and with Frequent Changes in the Interventricu- 
lar Electrical Complexes, Proc. Soc. Exp. Biol, and Med., 1912-1913, 10, 86. 

4. Samet, B.; Interventricular Conduction Disturbances, Wien. Arch. f. inn. 
Med., 1927, 14, 15. 

5. Stenstrom, N.; Further Experience in Incomplete Bundle Branch Block, 
Acta med. scand., 1927, 67, 353. 

6. Willius, F. A., and Keith, N. M.: Intermittent Incomplete Bundle Branch 
Block, Am. Heart J., 1927, 2, 255. 

7. Ritchie, W. T.: The Action of Vagus on Human Heart, Quart. J. Med.?. 
1912-1913, 6, 47. 

8. Cohn, A. E.: The Effect of Morphin on the Mechanism of the Dog’s Heart 
After Removal of One Vagus Nerve, J. Exp. Med., 1913, 18, 715. 

9. Einthoven, W., and Wernuge, J. H.: Ungleichartige Vaguswirkungen auf das 
Herz Elektrokardiografisch Untersucht, Arch. f. d. ges. Physiol., 1916, 149, 48. 

10. Wilson, P. N.; A Case in which the Vagus Influenced the Form of the Ven- 
triua Complexes of the Electrocardiogram, Arch. Int. Med., 1916, 16, 1008. 

11. Wolff, L., White, P. D., and Parkinson, J.: Bimdle Branch Block with Short 
P-R Interval in Healthy People Prone to Paroxysmal Tachycardia, Am. Heart J., 
1930, 5, 685. 

12. Oppenheimer, B. S., and Rothchild, M. A.: Electrocardiographic Changes 
Associated with Myocardial Involvement with Special Reference to Prognosis, J. Am. 
Med. Assn., 1917, 69, 429. 

13. Wilson, P. N., and Hermann, S. R.: Bundle Branch Block and Arborization 
Block, Arch. Int. Med., 1920, 26, 153. An Experimental Study of Incomplete Bundle 
Branch Block and of the Refractory Period of the Heart of the Dog, Heart, 1927, 8, 
229. 

14. Lewis, T.; The Mechanism and Graphic Registration of the Heart, Heart, 
1925 ed., London, Shaw & Sons, Ltd. 


WHAT HAPPENS EVENTUALLY TO PATIENTS WITH HYPER- 
‘ THYROIDISM AND SIGNIFICANT HEART DISEASE 
FOLLOWING SUBTOTAL THYROIDECTOMY?* 
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Tremendous strides have been made in recent years in the care of 
patients suffering from hj^perthyroidism, particularly in those cases 
with gross evidence of cardiac involvement. As a result of the intro- 

* This study was in part conducted under a grant from the Proctor Fund for the 
Study of Chronic Disease. 
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duction .of basal metabolism deterniinations into clinical work, the 
refinements in surgical technique, the use of iodin in pre-operative 
treatment and especially the clinical recognition of previously unde- 
tected types of hyperthyroidism, many patients now respond most 
satisfactorily to treatment who, in the past, either would have suc- 
cumbed to operation or would not have been recognized as suft'ering 
from thyroid disease. As Lahey well expressed it, there is now 
practically no “thjTocardiac” who cannot be treated surgically 
witli a high degree of safety and hopefulness.^ Much has been 
VTitten about clinical recognition of these “masked” cases,-'®'^-"'®'^’^ 
demonstrating that the immediate effects of proper treatment are 
most extraordinary. Many patients with moderate or advanced 
heart failure or angina pectoris who have been refractor^'' to all 
the ordinary therapeutic procedures have regained compensation 
and have been restored to normal or fairly normal activities follow- 
ing a subtotal thjToidectom 3 L It is the purpose of this studj'^ to 
see what the ultimate condition of these patients may be, and to 
ascertain whether the marked improvement is temporarj’’ or per- 
manent. It is further hoped to distinguish the role plaj^ed bj"^ the 
thyroid gland in tlie production of the cardiac symptoms from that 
due to other independent concomitant factors. In other words, 
we were desirous of studjdng the status of as many of these “thjTo- 
cardiacs” as possible j^ears after operation. Particular attention 
was directed to the changes in the blood pressure, size of the heart, 
murmurs and irregularities of the heart. Finall}’’, we were inter- 
ested to learn if the improvement was permanent, and, in general, 
what the subsequent health of such patients might be. 

Types of Cases Included. This study was confined to 69 cases of 
hj'^perthjuoidism showing evidence of gross disturbance in the car- 
diovascular apparatus. In everj'^ instance a subtotal thjToidec- 
tomy was performed. There were 51 females and 18 males. The 
average age was 50.7 ^'■ears when thej'^ first came under observation, 
and the entire group was followed for an average of 4.5 j'^ears. The 
preoperative basal metabolic rate before administration of Lugol’s 
solution averaged -+-51.1 per cent; after operation the average 
metabolism of the entire series was -|-4.8 per cent. 

Peabody®’*®’^^ and others'®-^^ have shown that the basal metabol- 
ism in severe grades of heart disease is variable, frequentlj^ being 
normal, but in some instances being elevated to -f 20 per cent or 
even more. In heart disease, generally, Peabody states® that “Ihe 
rise in basal metabolism is neither a constant nor particular^ sig- 
nificant feature.” We feel that metabolism readings found repeat- 
edlj”^ in the neighborhood of -+-20 to -+-30 per cent in a patient with 
heart disease are suggestive of an underljung hjTper^jToidism. _ 

In this series all patients with congestive heart failure and angina 
pectoris as well as h 3 Terth 3 Toidism were included. In the former 
group the majority had objective evidence of circulatory congestion 
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such as subcutaneous edema, engorged liver or moisture in the 
lungs. In a small number there was sufficient dyspnea and cardiac 
enlargement to make it clear that congestive failure, although not 
marked, was present. Auricular fibrillation was present in many 
of these cases, but in none was it the only criterion of cardiac’ 
involvement. An analysis of these cases quicldy shows that most 
of them had various forms of heart disease in addition to hyper- 
thyroidism. In fact, there were 15 patients with definite and 4 
with questionable mitral stenosis of rheumatic origin. Two cases 
had aortic insufficiency, 1 being due to syphilis and the other to 
rheumatism; 35 had hypertension. In 30 cases persistent aurieular 
fibrillation was present, transient in 14 other cases. There were 
6 instances of auricular flutter, 1 of bundle branch block, 1 of 
Adams-Stokes attacks resulting from long sinus pauses and 1 of 
acute pulmonary edema. Some* of the cases naturally fell into 
more than one group,’ as a patient could have hypertension, auricu- 
lar fibrillation and mitral stenosis in addition to hyperthyroidism. 

It is interesting that having limited our cases to those with 
congestive or anginal heart failure, all of the cases, with rare excep- 
tions, presented evidence of other forms of heart disease in addition 
to hyperthyroidism. Hyperthyroidism alone did not account for 
the cardiovascular changes in the great majority of the cases. 
Other factors, such as hypertension, mitral stenosis, etc., combined 
with hyperthyroidism to produce the abnormal cardiac states in 
the patients, and these findings persisted after the hyperthyroidism 
was relieved, although the symptoms may have either improved 
or disappeared. The above featmes and the fact that congestive 
heart failure is extremely rare in young people with hyperthyroidism 
makes us concur with the prevailing conception that hyperthyroid- 
ism itself does not produce heart failure.^ Of the entire 
group of 69 patients there were 43 who had objective evidence of 
congestive heart failure of varying extent. Those with mild con- 
gestive failure had merely rales in the lungs in addition to dyspnea; 
the more marked had gross anasarca. There were 9 who had 
typical angina pectoris, and 2 of these had had definite attacks of 
coronary thrombosis a short while before subtotal thyroidectomy. 
All the remainder had appreeiable dyspnea and eardiac enlargement 
apart from the common complaints found in hjqjerthyroidism, such 
as palpitation, weakness, nervousness and sweatings, although they 
did not show evidence of peripheral congestion. Of this latter 
group 6 had persistent auricular fibrillation and 5 paroxj’-smal 
auricular fibrillation. It is obvious that this group does not include 
the ordinary tjqDe of exophthalmic, goiter or those cases of h^q^er- 
th^noidism in which the heart shows no appreciable evidence of 
involvement. 

Observations on the Blood Pressure. As has been shown by 
Hurxthal,!® there is only slight change in the blood pressure following 
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subtotal thyroidectomy in cases of hyperthyroidism. In his study 
there was an average drop of 10 mni. in the systolic pressure and a 
rise of 7 mm. in the diastolic pressure in a group of 46 cases of toxic 
goiter followed for 12 months after operation. 

In the cases studied here similar lack of change was noted. 
The average readings of 43 of our cases were systolic 153 mm. and 
diastolic 81 mm. before operation, and systolic 156 mm. and dias- 
tolic 85 mm. 3.3 years after operation. The average metabolism 
determinations at these two times were 4-45.3 and -1-5.9 per cent. 
The group of 20 cases with a normal blood pressure before opera- 
tion showed an average increase of 10 mm. in sj^stolic pressure after 
3.3 years (Table 1). The cases A'aried considerably as far as the 
blood pressure readings were concerned. In some instances it v'as 
distinctly higher after operation than before, but more often it was 
slightly lower. It was very rare that a well-marked hypertension 
before operation entirely disappeared after the basal metabolism 
was brought to normal by surgery. T\Tien this did occur observa- 
tions made months or years later generally showed return of the 
hypertension. 


Table 1. — Follow-up Observations on Blood Pressure. 


Number 
of cases. 

Hypertensive: 

Pre-operative . . , .23 

• Postoperative (3.3 yrs.) 
Nonhypertensive : 

Pre-operative .... 20 

Postoperative (3.3 yrs.) 

Total: 

Pre-operative .... 43 
Postoperative (3.3 yrs.) 


Aver, systolic 

Aver, diastolic 

Aver, basal 

blood pressure, 

blood pressure, 

metabolic rate. 

nun. 

mm. 

per cent. 

179 

S9 

-)-43.9 

177 

94 

+ 5.1 

123 

71 

-t-46.9 

133 

75 

-)- 6.9 

153 

81 

+45.3 

156 

85 

+ 5.9 


There was a strikingly large number of cases of hypertension among 
these patients Avith hyperthyroidism and gross cardiac inAmWe- 
ment. There must be more than an accidental relationship betAveen 
hypertension and hyperthjwoidism. It is unlikely that hyper- 
thjToidism itself produces hj'pertension, inasmuch as restoring the 
metabolism to normal and relieving the patients of most, if not all, 
of their symptoms did not significantly alter the blood pressure 
leAml. Furthermore there is no relationship betAveen the leA^el of 
the blood pressure and the level of the 'metabolism reading either 
in the same individual at different times or comparing one case with 
another. Contrariwise, hypertension does not produce hyperthj^- 
roidism, for most hypertenshms have normal metabolic rates and 
normal thyroid glands. May it not be that the constitutional t3^pe 
of individual who is likeh^ to get one condition is also apt to get the 
other, and in this AA-aj' both necessarily occur frequenth^ together? 

If this is true, one maj" expect to find hj-pertension occurring 
Avith undue frequency in later life in patients who had hyper- 
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tliyroidism with a normal blood pressure in early life. This is 
borne out by the slight but definite rise in the blood pressure 
3.3 years after operation in patients who had pre-operative normal 
readings. 

Hypertension and hyperthjToidism afford frequent practical 
problems in diagnosis, as many features are common to both 
conditions. At times it is difficult to tell clinically whether there 
is any additional hyperthyroidism in a patient who has hyperten- 
sion, and occasionally even after the results of metabolism deter- 
minations are available, the diagnosis still may be in doubt. 

Changes in the Size of the Heart. Roentgen ray changes in the size 
of the heart have been carefully studied in the Lahej^ Clinic by 
Hurxthal, Menard and Bogan.^’ They found that the size of the 
heart in toxic goiter was not appreciably different than in nontoxic 
goiter when similar age groups were compared. In fact, in their 
study no relationship could be found between the duration of the 
disease and the size of the heart. These authors merely call atten- 
tion to the size of the heart tending to be larger in older patients 
with coincident cardiovascular disease. Parldnson and Cookson,^^ 
on the other hand, found cardiac enlargement in 45 per cent of 130 
clinical cases of “goiter causing symptoms.” They believed that 
the duration of the symptoms was a factor in producing enlarge- 
ment. From an experimental point of view, there is reliable evi- 
dence that hypertrophy of the heart occurs ,in animals following 
the administration of thyroid substances.'® A study of heart 
weights in patients dying of hyperthyroidism was made by McEach- 
ern and Rake.®° They found that in 27 such cases 16 had cardiac 
hypertrophy. It cannot be concluded, however, that even in these 
cases enlargement was due to the hyperthyroidism because a con- 
comitant independent form of heart disease is so frequently present. 

In this series of cases there were 10 in which Roentgen ray 
examination of the heart was made before operation when the 
metabolism was elevated, and afterward when it was approximately 
normal. Several other cases were omitted because the difference 
in the internal transverse diameter of the thorax in the two exam- 
inations was too great to make accurate measurements of the heart 
size possible. The changes in the size of the heart were, on the 
whole, insignificant. There was only one instance in which the 
transverse diameter of the heart changed more than 1 cm.; in this 
case there was a diminution in that diameter of 1.7 cm. In all the 
others the changes were within the margin of error of the method. 
The average size of the heart showed a total transverse diameter 
of 14.3 cm. before operation and a transverse diameter of 14.2 cm. 
after oi^eration. The internal transverse diameter of the chest 
averaged 26.2 cm. before and 26.5 cm. after operation (Table 2). 
Although these data are rather meager, they are suggestive that in 
“thyrocardiacs” with gross cardiac involvement, the heart size 
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will tend to be slightly to moderately increased, that the size does 
not change to any great extent following operation, and finally that 
the enlargement itself is due to the coexistent independent cardio- 
vascular disease rather than to the hyperthyroidism. 


Table 2. — Average Hoentgeno graphic Measurements op the Hearts of 10 
Hyperthtroid Patients With Heart Disease. 


• 

B.M.R., 
%- ! 
__ 

M.R. 

1 

1 

jM.L. i 

Tr. 

G.V. 

Int. 
diam. ' 

Tr. 

Int. 

diam. 

Just before subtotal thyroid- 

i 

+41.8 

5.1 i 

9.2 

14.3 

i 

6A 

26.2 

54.5 

ectomy 








Twelve weeks after operation 

1 

- 7.0 

5.2 1 

9.0 

14.2 

6.4 

26.5 

53.6 


Changes in Cardiac Murmurs. There were 27 instances in this 
series of 69 cases in which specific notation of murmurs was made 
before and after operation. In all these systolic murmurs of vary- 
ing intensity were present before operation. In 16 instances the 
sj’^stolic murmur disappeared after operation. In 8 it became less 
intense and in 3 it remained unchanged. There were 8 of these 
same 27 that had an additional diastolic murmur. In 6 instances 
this was apical in origin and the character of the murmur was 
typical of mitral stenosis. Three of these were first noted after 
operation. There were 2 cases with aortic diastolic murmurs, 1 
of which first appeared after operation. Of 42 cases in which no 
specific mention of murmurs aW operation was made, 27 before 
operation had only systolic murmurs, 7 had systolic and diastolic 
murmurs and 1 had only a diastolic murmur at the apex. There 
were only 7 of the entire 69 who showed no murmurs before operation. 

A systolic murmur in these cases, for the most part, was found 
both at the apex region and at the base of the heart. Although 
these cases had heart disease besides the element of hj^ierthyroid- 
ism, the frequent disappearance or diminution in intensity of the 
systolic murmurs makes it clear that hyperth 3 T 6 idism itself may 
be wholly or partty responsible for these murmius. Moreover, the 
diastolic murmur of mitral stenosis can easily be overlooked, espe- 
cially during the period of active hj^perthyroidism. Furthermore, 
the ability to hear a diastolic murmur for the first time after opera- 
tion indicates the importance of careful auscultatory examination 
when the metabolism has reached normal levels.^ 

Changes in the Irregularities of the Heart. Irregularities of the 
heart in hj'^perthjToidism are very common. Auricular fibrillation, 
especially in the "transient form, is particularly frequent.* Of these 
69 cases there were 32 which had permanently established auncular 
fibrillation, many of which, no doubt, previously had transient 

* See Bibliography, Nos. 1, 2, 3, 5, 7, S, 14, 21, 22, 23, 24, 25. 
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attacks of the same arrhythmia. There were additional 12 cases 
which showed onlj^ paroxysmal auricular fibrillation. Inasmuch as 
a paroxysm of auricular fibrillation is of common occurrence a day 
or so after subtotal thyroidectomy, cases having such attacks as 
the only disturbance of rhythm were not included in this group. 
Ten of the cases of paroxysmal auricular fibrillation never gave any 
evidence of recurrent attacks after leaving the hospital. There 
was 1 instance in which transient auricular fibrillation recurred at 
varying times several years after the operation, but the metabolic 
rate in this case was found to be elevated and there was additional 
clinical evidence of mild recurrent hyperthyroidism. One final 
case had a single transient spell of auricular fibrillation 3 years after 
operation. This patient had hypertensive heart disease and, because 
a metabolic rate determination was not made at this particular time, 
it was uncertain whether or not she had recurrent hyperthyroidism. 
In a word, there was no instance in which recurrent auricular 
fibrillation took place in which it was known that the metabolism 
was normal. 

Among the group of 32 patients that had persistent auricular 
fibrillation there were 24 who were examined at different intervals 
after leaving the hospital so that one could tell whether or not the 
fibrillation persisted. Of 11 patients who also had mitral stenosis 
the irregularity remained established in 10; in the eleventh, normal 
rhythm was established by the use of quinidin sulphate. Unfor- 
tunately this patient suffered an attack of hemiplegia that same 
day and was for a while desperately ill. Although she made an 
excellent recovery and the heart has remained regular for almost 
2 years, our enthusiasm for the use of quinidin in the presence of 
mitral stenosis has waned. It is interesting that in none of the 
11 patients who had mitral stenosis and persistent auricular fibrilla- 
tion as well as hyperthyroidism, did the heart return to normal 
rhythm spontaneously after thyroidectomy. Of the remaining 13 
cases the heart, spontaneously became regular shortly after opera- 
tion in 5 without any further medication and normal rhythm has 
remained for years. One was regularized by the use of quinidin 
and in the other 7 the auricular fibrillation continued and quinidin 
was not employed. Of these latter 7 cases, 6 had hypertension and 
the remaining 1 had a blood pressure of 145 systolic and 80 diastolic 
with an enlarged heart. No doubt if quinidin had been used in 
these cases, a regular rhythm might easily have been restored. 
Some have been followed as long as 8 years and it is know that 
once the heart became regular transient or permanent fibrillation 
did not recur during this time. 

In summarizing our experiences with auricular fibrillation, one 
may predict that if the hyperthyroidism is adequately controlled 
by smgery and the metabolism established at a normal level, cases 
with transient auricular fibrillation may be expected to be entirely 
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free from such attacks iii a great majority of instances.i'2’®.i'‘.22.2L=5 
Those who have persistent fibrillation and ivho also show mitral 
stenosis will almost invariablj^ continue Avith auricular fibrillation. 
In some of the others a normal rhythm will be established sponta- 
neously within 1 to 4 weeks after operation. Those in Avhom regu- 
larization does not occur after 1 month will probably continue to 
show auricular fibrillation indefinitely. For the most part it seems 
that the irregularity persists beeause there is present an indepen- 
dent and additional type of heart disease such as hypertension, 
cardiac h 3 'pertrophy or coronary artery disease, although in some 
the hyperthjToid state still may be lurking despite the partial 
thAToidectomjL Quinidin maj'^ be emploj^ed in cases which con- 
tinue to show irregularity due to auricular fibrillation 1 month after 
the operation], but we believe there is considerable risk if mitral 
stenosis is present. It may be added that it is futile to give quini- 
din for auricular fibrillation before operation and inadvisable for a 
week or two after operation. In the first instance auricular fibrilla- 
tion will probably recur prompt! if it disappears at all; and in 
the second instance, there will be found some cases in which the 
auricular fibrillation persists for a week or so before spontaneously 
changing to a normal rhythm. 

Paroxj'smal auricular flutter occurred in 6 instances in this series.^® 
In 5 cases there Avas no return of such attaclcs after operation, 
AA’hereas in 1 case 4 weeks after subtotal thyroidectomy the patient 
had an attack of auricular flutter which lasted 5 daj's. Tlie metab- 
olism at this time, however, AA’as -}-18 per cent. There were no 
instances of persistent flutter in this entire group. 

There Avere onlj’^ 6 cases in which it Avas noted that extrasystoles 
of one sort or another were present. Of these there Avere 3 with 
A’^entricular premature beats, 1 Avith auricular premature beats and 
2 AAuth nodal beats. No doubt there were other cases in which pre- 
mature beats occurred which were not noted. Despite this, it is 
our general impression that extrasystoles are not common in hyper- 
tliAwoidism. This has been the experience of other AATiters.-^-^®'®” 

Two cases showed an irregularity of the heart due to AA'ell-marked 
sinus pauses. In 1 of these occasional standstill of the heart for 
from 5 to 8 seconds occurred ; this produced fainting and momentary 
unconsciousness. The heart rate in this case was in the Aucinity 
of 40, and the clinical picture that resulted resembled Adams- 
Stokes disease, although there was no true auriculoventricular 
heart block. There were 2 cases that showed first degree heart 
block or delayed auriculoventricular conduction. In 1 of these the 
P-R interA’al Avas 0.23 second before operation and became normal 
(0.2 second) postoperatiA'^elj'. Tlie second patient had a P-R 
interval of 0.22 second before operation and it Avas unchanged after 
operation. Delayed auriculoA’^entricular conduction in cases of toxic 
goiter has been reported by various AATiters.*^ There Avas 
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1 instance of lilock of one of the branches of tlie bundle of His in 
our group. 

In summary, it may be said that almost any type of cardiac 
irregularity may occur in "thyrocardiacs” but that the only dis- 
tm-bance that is truly characteristic of hyperthyroidism, and which 
may frequently disappear after the hyperthyroidism is relieved, is 
auricular fibrillation, transient or permanent. Sinus pauses may 
well be due to direct pressure of the thyroid gland on the vagus 
nerve or on the carotid sinus, for in the case mentioned above both 
lateral lobes of the thyroid were found at operation to lie posteriorly 
and behind the trachea in a position that could easily produce such 
pressure. Most of the other irregularities could result from the 
accompanjdng independent heart disease and need not be directly 
related to the hyperthyroidism. 

Effect on Angina Pectoris and Congestive Heart Failure. The 
association of angma pectoris and hyperthyroidism has been 
referred to in recent years.''-^® The finding of 9 such cases in this 
series indicates that tliis association is by no means rare. Although 
females far outnumber the males among hyperthyroid patients in 
general, in this group with angina pectoris there were 6 males and 
3 females. It is also interesting that at least 7 had typical attacks 
of angina at rest. This is not at all surprising when it is appreciated 
that the added drive on the heart in hyperthyroidism is going on 
constantly. Two of these patients went through typical attacks 
of acute coronary thrombosis and were subsequently and successfully 
operated upon for the hyperthyroidism. Although it is difficult 
to make a comparative analysis between the blood pressure -level 
in these thyroid patients with angina and our “ thyrocardiacs ” 
without angina, it seems that hypertension is not as prominent a 
featiue in the former as in the latter. In fact there were several 
instances in which the blood pressure was perfectly normal. 

The clinical improvement that occurred in this group of patients 
with angina was most striking. The average duration of anginal 
symptoms in these patients before operation was 31 months. In 
every instance the attacks either completely disappeared or they 
recm-red very rarely and were much milder. The average length 
of time these patients were observed postoperatively was 20 months, 
the interval varying from a few months to about 4 years. 

It is our opinion that all these patients were suffering from 
angina pectoris as a result of the same causes that produce angina 
in nonhyperthyroid cases. We believe that they have coronary 
artery disease of varying degrees. In hyperthyroidism the accom- 
panying elevated metabolism merely serves as an added burden so 
tliat even while at rest in bed these patients might be compared to 
a normal individual who is performing some effort. Angina pectoris 
has been produced following the administration of thjuoid medica- 
tion to patients ivith myxedema who previously had no such at- 
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tacks.2» One might say that in the hyperthyroid state these 
patients were, in effect, exercising 24 iiours a day although they 
were constantly in bed. They might need no additional effort, 
therefore, to bring on attacks of angina pectoris; in fact, only minor 
changes in their nervous or phj'sieal states might do so. The 
operation merely relieved them of the added burden on the circula- 
tion accompanying the elevation of the metabolism to +35 or +50 
per cent, but the underlying process in the coronary arteries, 
although possibly mild, still remained. It would, therefore, be 
expected that following the relief subsequent to thjToidectomy, 
anginal symptoms might still be produced, only now requiring much 
greater insiffts, either physical or mental, to produce them and 
that the progression of the coronary disease would continue with 
subsequent liability to increase in attacks of angina pectoris. We 
believe it extremely unlikely that hyperthjToidism itself would 
cause angina pectoris in a heart othervdse normal, especially one 
with normal coronary arteries. 

In this group of cases there were 43 patients who had physical evi- 
dence of varying degrees of congestive heart failure. On the average, 
one might classify the failure as being moderate to severe. There 
were many who had general anasarca with peripheral pitting 
edema, markedly engorged liver, hydrothorax and dyspnea at rest; 
11 had mitral stenosis, 1 questionable mitral stenosis and 21 hj^per- 
tensive heart disease. 

Tliere were 2 postoperative deaths. One died within 24. hours 
after operation in a thjwoid crisis during the days before the intro- 
duction of Lugol’s solution therapy. The other was an instance 
in which improvement on iodin treatment was so gratifying that 
both the patient and his physician refused to follow our advice to 
have a subtotal thj'roidectomy performed. It was done some weeks 
later when the optimum time for surger}' had passed. In this case 
the thjwoid condition had been overlooked for 2 years, and the 
diagnosis of thyroid heart disease, when it was made by one of us, 
really was accepted with great reluctance on tlie part of the family 
physician. In fact, in the entire series of 69 patients there have 
been no postoperative deaths in cases that were directly under our 
control since the introduction of Lugol’s solution. In most cases 
the improvement occurred with pre-operative treatment following 
the use of Lugol’s solution and the customaiy procedures emploj^ed 
in treating heart failure. In these the operation served to maintain 
the gain previously obtained and enabled such patients to resume 
approximately normal activities. In others, further improvement 
took place after operation. It was very striking, except for rare 
instances, that all evidence of congestive heart failure had disap- 
peared within 2 or 3 weeks following operation. 

This group of patients suffering from congestive failure was extra- 
ordinary from the fact that so few have died diuing subsequent 
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years. The follow-up study of cardiac patients with congestive 
failiu-e in hospitals no matter what type is analyzed, generally 
shows a high mortality within 2 years. Here only 6 have died, 
excluding the 2 postoperative deaths. The average length, of life 
of these 6 patients was 2.5 years after operation. They all had 
been markedlj’- improved in the meantime. Of theTemaining 35 
patients the present status of 4 is not known; the average post- 
operative survival of the others is 49 months. There are 11 who 
have been alive over 5 years, 6 of whom have survived more than 
7 years. Only 8 of these have been followed less than 2 years. 
The aetual length of life after operation, although of itself impres- 
sive, is not quite as important as the fact that in almost all instances 
these patients have been able to resume their ordinary duties. 

There are some general impressions that one cannot avoid after 
a study of any large group of “thyrocardiacs,” such as has been 
undertaken here. Patients with various forms of heart disease and 
hyperthjToidism seem to have an extraordinary tenacity for life. 
Even during the months and years when the thyroid element has 
been entirely overlooked they carry on better and live longer than 
one would ordinarily have expected. When they are in advanced 
heart failure with general anasarca they seem to hold on to life 
months longer than other patients with heart disease, and it seems 
that no matter how sick they are, they are still amenable to proper 
treatment and considerable recovery may be anticipated. 

An experience with a single case in this series was quite illuminat- 
ing. This woman, aged 61 years, had been bedridden for many 
months with general anasarca. She had been treated with the 
greatest care by competent consultants and heart specialists. On 
admission here, cardiac enlargement, auricular fibrillation and mod- 
erate hypertension'' were found. There was no evidence of valve 
disease. She showed frequent digitalis coupling with nausea on 
0.1 gm. of digitalis once or twice a day. The metabolism reading 
while she had massive generalized edema was -f23 per cent; a 
repeat examination was -}-18 per cent. On Lugol’s solution there 
was marked improvement and it was decided to perform a subtotal 
thyroidectomy, notwithstanding the fact that it seemed unlikely 
that she had true hy perthjToidism. The situation seemed otherwise 
hopeless and we thought some good might come from subtotal 
thjToidectomy even if a normal gland were removed. This opera- 
tion was done and, as a result, she got rid of all the edema, lost 
50 or 60 pounds in weight, became ambulatory and felt better than 
she had for some years, despite the persistent hypertension. The 
pathologic report was “normal thyroid gland.” This, to be sure, 
was the only instance of the entire series in which the pathologist’s 
report indicated a normal thyroid gland. She continued in good 
health for 3 years, then gradually developed moderate congestive 
heart failure again, and finally died 4.5 years after the operation. 
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The long control period before surgery was undertaken makes it 
quite unlikely that the marked improvement after operation could 
have been a coincidence. 

An experience like the one cited abo^'e makes one suspect, at 
least, that the removal of a part of the thyroid gland which grossly 
and microscopically appears normal may be helpful in the treat- 
ment of heart failure. Additional evidence that tends to support 
this view is available. There are patients who ha'Nm auricular 
fibrillation who show no other evidence of heart disease nor of 
thyroid or other disease of the body. Such patients have a normal 
basal metabolism, no valvular disease or hypertension and are 
little incapacitated by the auricular fibrillation. We have seen 10 
or 12 such cases. They all more or less look alike, have a moist 
skin and other clinical features resembling those seen in hyper- 
th.yroidism but v'ithout exophthalmos or an enlarged thyroid gland. 
Occasionally, years later, such a patient may have an elevated 
metabolism. Wishart^” has observed 6 of these cases and has 
reported 1 of them in detail. He concludes that auricular fibrilla- 
tion (or flutter) may be the earliest detectable sign of thyrotoxicosis 
in patients with normal basal metabolic rates who later develop 
Graves’ disease. There are reports^*-®- in which thjToidectomy was 
performed and the gland found to be hyperplastic when the metab- 
olism was normal. 

Morris and Troell,^- in a study of 17 cases of “thyrotoxicosis” 
with basal metabolic rate within normal limits, found by micro- 
scopic examination that the thjToid gland was hyperplastic in 13, 
with nodiflar goiter in the remaining 4. 

Symmers,®^ moreover, has reported clinical and postmortem 
observations on 6 cases of “idiopathic cardiopathy,” that is, cases 
in which there was enlargement of the heart, but without valvular, 
pericardial, arterial, renal or pulmonary causes. At autopsy, how- 
ever, all of them showed gross and microscopic changes in the 
thjToid gland; 5 of the 6 were increased in size; microscopic exam- 
ination of all revealed a “hyperplastic thjToiditis.” The basal 
metabolic rates of these patients were not reported. 

The inference from all this is that the metabolism test, even when 
within normal limits, may not absolutely rule out active hyper- 
thyroidism, or the finding of a normal thjuoid gland may not mean 
that the gland has been functionally normal. Finally, it is possible 
that partial removal of a normal thjuoid gland may be helpful in 
patients who have either angina pectoris or the congestive tjqie of 
heart failure. 

Summary and Conclusions. 1. A follow-up study was made of 
69 “thyrocardiacs” in whom subtotal thjToidectomy was performed. 
All of these cases before operation had gross evidence of congestive 
or anginal heart failure. There were 2 postoperative fatalities, 
and of the remainder the average length of follow-up was 4 to 5 



ROSENBLTJM, LEVINE: SUBTOTAL THYBOIDECTOMY 231 

years. Six patients died since the operation after an. average sur- 
vival of 2.5 years. These 6 had been restored either to normal 
health or to resumption of moderate activities. 

2. Forty-three cases had objective evidence of congestive heart 
failure; 9 had angina pectoris, 2 of whom had had coronary throm- 
bosis; 15 had definite mitral stenosis and 4 had questionable mitral 
stenosis; 2 had aortic insufiiciency (1 was luetic, 1 rheumatic); 
35 patients had hypertensive heart disease. 

3. The average basal metabolic rate before operation was -|-51.1 
and -}-4.8 per cent after operation. The average preoperative blood 
pressure was 153 mm. systolic and 81 mm. diastolic; postoperative, 
165 mm. systolic and 85 mm. diastolic. The heart size was practi- 
cally unchanged as a result of operation. The average pre-opera- 
tive transverse diameter of the heart in 10 cases was 14.3 cm. and 
postoperativelj’’ it was 14.2 cm. All but 7 of the 69 showed some 
type of heart murmur before operation. . 

4. In 27 cases specific notation was made concerning the presence 
of murmurs before and after operation. All these cases had systolic 
murmurs and 8 had diastolic murmurs. In 16 instances a pre-opera- 
tive systolic murmur disappeared, in 8 it became less marked and 
in 3 it remained unchanged. Of the 8 diastolic murmurs 6 were 
due to mitral stenosis and 2 to aortic insufficiency. Three of the 
former and 1 of the latter first became audible postoperatively. 

5. Of 32 cases that had established auricular fibrillation, 24 were 
adequatel}^ reexamined. Of these 11 had mitral stenosis and in 
none of these did the auricular fibrillation spontaneously disappear. 
Of the remaining 13, 6 reverted to normal rhythm after operation 
and the cardiac rhythm remained regular for years. There were an 
additional 11 cases that showed paroxysmal auricular fibrillation. 
In practically all instances these paroxysms did not recur after the 
patients left the hospital. 

Our experience with quinidin in these cases indicates that it is 
useless to employ it pre-operatively for auricular fibrillation and 
dangerous to give it postoperatively to those patients with mitral 
stenosis and auricular fibrillation. It is best given a few weeks 
after operation to those without mitral stenosis in whom auricular 
fibrillation is still persisting. 

Six cases of paroxysmal auricular flutter occurred in this series. 
These attacks disappeared permanently in all but 1 of the cases. 
In the latter instance there was a single return of this arrh.ythmia 
associated with some evidence of persisting hyperthyroidism. 

Sinus pauses occurred in 2 patients who were both permanently 
relieved following operation. There were 2 instances of delayed 
auriculoventricular conduction, 1 of which became normal after 
subtotal thyroidectomy. 

Extrasystoles were relatively uncommon; there were only 6 
instances of this irregularity in the group studied. 
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_6. The great rarity of congestive heart failure in young patients 
with hyperthyroidism and the almost uniformity of other forms of 
heart disease (mitral stenosis, hj^iertension, coronary artery disease, 
etc.) in those with significant cardiac embarrassment makes it 
probable that hyperthyroidism is rarely the sole cause of heart 
failure. 

7. The follow-up study of these cases showed that not only was 
there marked immediate improvement following operation in the 
various evidences of circulatory embarrassment such as congestive 
heart failure, angina pectoris and disturbing irregularities of the 
heart, but the improvement was extremely well maintained. 

8, The occurrence of striking improvement following subtotal 
thjToidectomy in a patient with advanced congestive heart failure, 
in whom the thjToid gland was normal, suggests that this operation 
may be useful more generally in the treatment of various forms of 
cardiac disease. 
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The existence of pure lipoid nephrosis as an entity independent 
of glomerulonephritis is denied by many authorities on diseases 
of the kidney. Its extreme rarity is admitted even by those observ- 
ers who claim for it a separate identity. The studies here reported 
offer evidence to support the position that lipoid nephrosis can occur 
without demonstrable clinical or pathologic signs of glomerulo- 
nephritis. Furthermore, the case record is of interest because the 
patient was a young adult, whereas most reported instances have 
been in children; she died relatively early in the course of the disease 
(9 weeks after onset), without having developed a single clinical 
indication of glomerulonephritis; and at necropsy the evidence of 
chronic extrarenal disease which might have accounted for the 
“nephrotic syndrome” was absent. After careful histologic study 
of the kidneys including recently advocated staining methods, the 
glomeruli were regarded as free of the inflammatory or proliferative 

* Read before the Section on Medicine of the College of Physicians of Philadelphia, 
October 24, 1932. 
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changes of nephritis, although the tubular elements were strikingly 
altered. 

It is necessary in the begmning to indicate exactly what is meant 
in this report by the term pure lipoid nephrosis. We conceive the 
term to designate a disease of undetermined etiology characterized 
clinically by persistent marked albummuria, massive edema, lipemia 
and low serum protein; pathologically by kidneys which show lipoid 
degeneration of the tubules but no inflammatory reaction in the 
glomeruli insofar as histologic studies can determine. The clinical 
manifestations of renal irritation or of insufficiency of the kidney 
as an excretory organ are uniformly absent in lipoid nephrosis. 
Absent also are cardiovascular disease and chronic infection with 
amyloid degeneration of organs. 

Those -who maintain the identity of pure lipoid nephrosis admit 
that the clinical phenomena may be matched to the smallest detail 
in both positive and negative aspects by certain stages of glomerulo- 
nephritis. The line of differentiation, they contend, is found in tiie 
histologic characteristics of the glomerulus: Insofar as the kidney 
is concerned, lipoid nephrosis is a degenerative process of the tubules, 
and the glomerulus, unlike that of nephritis, is not detectably 
involved. 

■Tlie foregoing position was maintamed against opposition by 
Fahr^ whose pathologic material and treatment of it have been 
recognized the world over. The same conclusion is reached by 
Leiter- in a recent exliaustive review of the subject of nephrosis. 
Botli recognize the great rarity of the disease. Epstein® originated 
the conception widely held that the disease is primarily metabolic 
rather than renal; that in some obscure way the serum proteins are 
changed and filtered out by normal glomeruli; that the most striking 
clinical phenomenon, the edema, is due to tlie tremendous drop in 
blood protein and consequent loss of colloid osmotic pressure; and 
that the lipemia is a secondary phenomenon which, if effective, 
would have regained for the blood a fluid-retaining force. 

IWiile most observers agree that the edema of lipoid nephrosis 
is due to the loss of serum albumin, proof is lacking that the cause 
of this loss is a change in the protein rather than a change in the 
glomerulus through which it is filtered. BelF most recently has 
consolidated the position of those wffio believe that all so-called 
cases of pure nephrosis show some degree at least of glomerulitis, 
and that the disease is one of the glomerular capillaries. Bell’s 
position is based on; (1) The extremely close similarity to lipoid 
nephrosis in all respects of the nephrotic type of glomerulonephritis 
where disease of the glomerulus is obvious; (2) the preponderant 
evidence® to date that the mine albumin of nephrosis is identical 
with tliat of the serum and therefore must be excreted by abnormal 
glomeruli; and (3) with special staming technique he has satisfied 


Fiq. 1. — The kidney of lipoid nephrosis. It is swollen with marked widening of the 

cortex. 



Fig. 2. — Pure lipoid nephrosis. Scarlet R stain for fat without counterstain. 
Complete absence of fat droplets in the glomerulus. Tubules show prominent lipoid 
material. Photomicrograph X 175. 





Fig. 3. — Pure lipoid nephrosis. There is moderate intertubulnr edema. A few 
of the tubular colls can bo seen to contain vacuoles. Intratubular casts are prominent. 
Hematoxylin-eosin stain. Photomicrograph X 175. 



Fig. 4. — Pure lipoid nephrosis. Glomerular tuft showing no cellular prolifera- 
tion or obstruction of capillary loops. Azan carmin stain. Photomicrograph X 400. 
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himself that in "pure” lipoid nephrosis there is detectable thickening 
of the capillary basement membrane and an increase in the number 
and size of the endothelial cells of the glomerular tuft. The primary 
disturbance in both nephrosis and nephritis, according to Bell, is 
an injury to the glomerular capillary by some toxic agent. If little 
or no reaction occurs in the capillaries a pure nephrosis develops; 
a moderate reaction produces nephritic symptoms. 

Pathologic evidence opposed to the contention that all pure 
nephrosis cases show glomerulonephritis of some degree is offered 
in the following case report : 

Case Report.— E. G., an American housewife, aged 28 years, complained 
when first seen at home of 3 weeks of increasing wealcness and swelling of 
the face and extremities. The symptoms began without known cause 9 
weeks after the normal termination of her first pregnancy. Midway in 
the pregnancy her doctor had found a transient albuminuria. No urinalyses 
had been made in the last 3 weeks before delivery or in the puerperium 
until she was brought already edematous from her farm home in upstate 
Pennsylvania to Philadelphia. 

The only disease of any consequence in the jjatient’s past had been chorea 
at the age of 12 years, recurring subsequently in mild abbreviated form on 
4 or 5 occasions. The tonsils had been removed at 20 years of age follow- 
ing one of the recurrences. There had been no cardiac symptoms, and 
shortly before marriage the patient had taken out a small life insurance 
policy without difficulty. 

Physical examination showed edema of the eyelids, lower trunk and ex- 
tremities, but no excess fluid in the serous cavities of the body. There was 
no evidence of infection and the temperature was normal. The eyegrounds 
were negative. The lungs were clear and the heart of normal size and action, 
with an apical systolic blow well transmitted. Blood pressure readings 
averaged 115 systolic and 75 diastolic. The abdomen was negative. 

Laboratory Findings. The patient refused hospitalization at first and 
laboratory study of blood and urine was not as complete as desirable. All 
urine specimens were of specific gravity between 1020 and 1040. When 
heated, the urine solidified with the coagulated albumin, one quantitative 
albumin estimation was reported as 50 gm. per liter. Hyalin and granular 
casts were present in profusion, but microscopic or chemical (benzidin test) 
hematuria was not detected. The urine contained doubW retractile lipoid 
bodies. 

The blood Wassermann reaction and blood count were negative. Blood 
urea nitrogen (later, after 3 days of urea therapy) was 21 mg. per cent, or 
bareW above normal. Blood serum protein was 4.5 per cent bj'’ refrac- 
tometer, below the level at wliich edema appears. Blood cholesterol figures 
were not obtained but the serum was distinctly milky. Kidnej'- function 
tests proved impossible. 

Treatment and Clinical Course. The patient was diagnosed as a case of 
lipoid nephrosis and treated -with high-protein diet^ limited fluid and salt, 
thjToid extract and diuretics. Anorexia and increasingly frequent vomiting 
spells interfered with the diet, but in the intervals, over a period of 4 weelcs, 
the protein intake varied between 70 and 100 gm. daily. The daily urine 
output varied between 300 and 800 cc. Of the diuretics used to combat 
the oliguria, ammonium chlorid was not tolerated, urea in 24-gm. daily 
dosage brought on almost no diuresis. SaB’-rgan intravenousl}^ brought 
about a transient flushing on 4 of 6 occasions. 

The course of the disease was slowly downhill from the beginning, -svith 
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no reMssion worthj^ of the name. ' Water}'^ diarrhea, probably caused by 
intestinal edema, occurred from time to time. A month after she was first 
seen the patient developed a fever and signs of a cellulitis in the water- 
logged tissues of the flank, whereupon she was forced to enter the hospital. 
The end came as a result of the erj-sipelas-like infection and exliaustion 9 
weeks after onset. 

Necrop^ (U. of Pa. ’82-151) (W. T. R.). External examination reveals 
marked edema, particularly of the abdomen and lower ex-tremities. The 
right thigh, buttock and flank are C3^anotic and the skin is indurated, giving 
the appearance of cellulitis or erj'sipelas. 

The important internal changes are limited to the kidneys. The right 
weighs 250 gm., the left, 300 gm. The capsule strips easilj^ leaving a smooth 
surface, j’-ellow in color but free of hemorrhages. The cortex measures 
7 to 10 mm. in width and is bright j^ellow in color in contrast to the medulla 
which is dusky red,. due to h 3 ’’peremia (Fig. 1). A small wedge-shaped 
infarct is found in the right kidne 3 ^ It appears to be recent in origin. 

Microscopically^ the glomeruli are normal in size and there is no recogniz- 
able cellular proliferation of either epithelium or endothelium. The capil- 
lar 3 ' tufts are all unobstructed and contain blood. No h 3 'alin fibers are 
demonstrable b 3 '' McGregor’s stain.® In the capsular spaces there is a net- 
work of protein material. None of the cells of the glomeruli contain droplets 
of lipoid as revealed by the Scarlet R stain (Fig. 2). There is moderate 
intertubular edema and the tubules themselves are dilated. Man 3 ^ contain 
casts and cellular ddbris. The epithelium lining the tubules shows in many 
places fine vacuoles within the c 3 'toplasm (Fig. 3). The Scarlet R stain 
reveals these to be lipoid droplets. There is no structural change in the 
bloodvessels. 

Several connective-tissue stains were made; I^’an Gieson, anilin blue, 
and orange G, one couiiterstained with fuchsin and another with azan car- 
min by the technique of McGregor.® In these sections neither the capsule 
of Boivman nor the capillar 3 '’ basement membrane showed any tliickening. 
There is no overgrowth of connective tissue (Fig. 4). 

Other internal alterations which should be mentioned are the presence_ of 
1600 cc. of milk 3 " 3 "ellow fluid vathin the abdomen and a small vegetation 
measuring 4 or 5 mm. located on the mitral valve of the heart. Microscopic- 
ally this shows fibroblastic proliferation and a few l 3 'mphocytes. On one 
side the endothelium is lost and a small thrombus was found. No bacteria 
are present. Postmortem cultures of the subcutaneous tissues in the area 
of cellulitis, of the heart’s blood and peritoneal fluid 3 delded oifly an organ- ^ 
ism of the colon type, undoubtedly a postmortem contamination. 

Comment. Although certain clinical data in this case are perforce 
not complete, Ave feel that sufficient cAudence was obtained to fulfill 
the rigid criteria for the diagnosis of pure lipoid nephrosis, Avith 
pregnancy as a possible exciting factor. In the histologic examina- 
tion Heidenhain’s azan carmin modification of Mallory’s anilin 
blue stain was used according to the technique followed by Bell in 
his studj’- of nephrosis.® 

If the view' that the glomerular capillary change is primar 3 ’^ is 
correct {i. e., that it is in reality a nephritis), the alterations AA'hich 
permit the escape of albumin are not detectable in this instance by 
our present-day histologic methods. It is conceh'able that the proc- 
ess represents only a change in glomerular capillary permeability 
for which as yet demonstrable morphologic equivalents are lacking. 
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Summary. Data are presented from a case whicli bore the clinical 
features of lipoid nephrosis, and in which the kidneys on careful 
study showed lipoid degeneration of the tubules but no morphologic 
evidence of glomerulonephritis. 
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(From the Gynecological Department, Johns Hopldns Medical School.) 


Before such an organization as this, dedicated as it is to the 
study of the treatment of disease, no apology should be necessary 
for the consideration of one of the most difficult therapeutic problems 
in gynecology. For obvious reasons, and particularly because this 
affection is commonly relegated to the category of “minor gyneco- 
logical disorders,” it is one of the everyday problems in the work of 
the general practitioner as well as the specialist. The patients 
themselves would scarcely acquiesce in its designation as a minor 
disorder, for it is, in the aggregate, the cause of more suffering and 
invalidism than many conditions dignified by the appellation of 
“major.” 

While the earlier literature is full of articles upon primary dys- 
menorrhea, almost nothing of solid nature can be crystallized out 
from them, for tliey are almost altogether of a speculative nature, 
both as tq the etiology and the therapeutic measures recommended. 
Only within the past few years, with the intensive study of the 
physiology of the female reproductive system, has there appeared 
a hope of solving the problem of the mechanism and the treatment 
of this extremely common ailment. 

* Read at annual meeting, American Therapeutic Society, Baltimore, May 17 
1932. 
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With the secondary type of dysmenorrhea, associated as it is 
with some definitely recognizable pelvic abnormality, an explana- 
tion of the menstrual pain is usually evident, and the indication for 
treatment clear. With the primary variety, and it is with this alone 
tha,t we are concerned in this paper, the pelvic organs are charac- 
teristically normal, although the patient may suflfer excruciating 
menstrual pain. Most often, although not invariably, this begins 
1 or 2 days before the actual menstrual onset, and ceases after 
menstrual bleeding is well established, usually after the first day. 
As is well Ivuown, the affection is most often seen in young unmarried 
women or in married nulliparae. 

^^Tiile this paper is concerned chiefly with the therapeutic aspects 
of this problem, these are so utterly dependent upon etiologj'^ that 
the latter must at least be touched upon, the reader being referred, 
for a full discussion of this question, to a recent paper by the present 
author, in collaboration vdtli S. M. R. Reynolds. The time-honored 
view, of course, is that the dysmenorrhea is the result of an obstruc- 
tion to the exit of menstrual blood, most often because of a kink 
associated vdth anteflexion. There are many reasons why this can 
not explain most cases, not the least being the frequent observation 
of severe dysmenorrhea without anteflexion or obstruction of any 
kind and, vice versa, ' of very sharp anteflexion with no pain 
whatsoever. 

Equally unsatisfactory is the evidence for the importance of 
hypoplasia of the uterus as a cause of primary dysmenorrhea. For 
example, a large proportion of dysmenorrheic patients date the 
onset of the menstrual pain, not from puberty, but from a period 
several, or perhaps many, years later. This observation is hard to 
check up vdth the essential importance of a primary hypoplasia of 
the organs, present from birth. Furthermore, the uterus of the 
d 3 ’^smenorrheic patient is often quite normal in size. 

. Not so easily dismissed, however, are two other factors, the 
constitutional and the psj^chogenic. The first of tliese will unques- 
tionably explain a certain proportion of cases, just as it will explain 
the production or exaggeration of other subjective symptoms. Here 
we apparentlj’- have to deal Mth a lowering of the threshold of pain, 
so that the normally slight menstrual discomfort is magnified into 
an actual dysmenorrhea. Most often the constitutional depravity 
is obvious, or is readily enough revealed by the proper examination. 
It may be a severe anemia, or tuberculosis, diabetes or any one of 
many other sj^stemic disorders. In the strict sense, therefore, the 
dysmenorrhea in such patients is secondarj’’ ratlier than primary, 
although the pelvic organs themselves are normal. Certain it is 
that manj^ such patients can be relieved of the dysmenorrhea by 
correction of the underlying cause, with the institution of proper 
hj’-giene, exercise and other indicated measures. 

Even more important, although much more difficult to evaluate. 
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is the psychogenic factor which is undoubtedly concerned in many 
cases of primary dysmenorrhea, as with other functional disorders. 
Indeed, there are some gynecologists who believe that all cases are 
of psychogenic origin, a generalization to which I can not subscribe. 
Such authors lay much stress upon Freudian factors, but explain 
other cases as due to such causes as mental shocks at or near the 
menstrual period, with the subsequent development of a conditioned- 
reflex mechanism; suggestibility, as when a girl has been reared in 
the same household with a dysmenorrheic mother; a feeling of 
repulsion at the offensiveness of the menstrual discharge, and so on. 

I am personally convinced that the psychogenic factor is the 
important one in a considerable number of cases, but I feel just 
as strongly that it can not explain all. Every gynecologist must 
encounter patients in whom no such factor can be brought out, who 
perhaps are of a very plilegmatic temperament, and who apparently 
possess normal bodies and minds. Psychiatrists with whom I have 
talked tell me that the assumption of a universal psychogenic 
factor in the explanation of primary dysmenorrhea would be far- 
fetched. 

Still another factor remains to be considered, that of a possible 
role of certain endocrinopathies. Dysmenorrhea may at times, of 
course, be encountered in patients with well-defined endocrine dis- 
orders, but most often it is not. There have, of eourse, been many 
speculative attempts to explain this affection on an endocrine basis, 
but until very recently nothing of a scientific nature had been 
contributed. Recent investigations upon the question of the hor- 
monal regidation of uterine contractility have yielded the first 
results which seem applicable to the clinical problem of dysmenor- 
rhea. The yery nature of the pain in these cases would, of course, 
suggest an origin in an exaggerated or disordered contractility of 
the uterine musculature. The recent investigations of Knaus, 
Reynolds and a number of others throw much light upon this 
problem. They are fully discussed in the recent paper of Novak 
and Reynolds, based on the latter's studies on the variations in 
uterine contractility under various conditions, and under the influ- 
ence of certain hormone factors. 

To summarize these only very sketchily, Reynolds has found, 
by an ingenious method of study, that (1) uterine muscle exliibits 
a normal rhythm of contraction; (2) all uterine contractions dis- 
appear after castration; (3) they are restored by the injection of 
folliculin; (4) the folliculin-produced eontractions are inhibited by 
the injection of progestin or of the urine of pregnant women; (5) the 
normal excitant of uterine contractility is the follicle hormone, 
while the corpus luteum principle, progestin, is an inhibitor. 

We have attempted to apply these results to the problem of 
primary dysmenorrhea, always, of course, bearing in mind the pos- 
sible contributory role of psychic and other such factors, as already 
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discussed. The corpus luteum normally begins to retrogress a day 
or two before menstruation; in other Ywds, at just the time the 
dysmenorrhea commonly begins. TJie natural assumption, there- 
fore, would be that it is the rather abrupt withdiwal of the inliibi- 
tory progestin influence which allows full play to the stimulating 
folliculin. The latter, according to the studies of Frank and others, 
is present in the blood in increasing amounts from the end of one 
menstrual period to the beginning of the next. After the formation 
of the corpus luteum, and especially during the premenstrual period, 
when it reaches the maximum, the characteristic folliculin effect 
upon the uterine musculature is inhibited by the progestin produced 
by the corpus luteum. The vdthdrawal of this inhibiting effect is 
apparently responsible for the onset of uterine contractility, and 
this, in some cases, is characterized by pain. 

The above statements are based upon, and I believe are in accord 
Yuth, the physiological facts which I have s umm arized. The 
sequence of physiological events, however, occurs in all women 
during the normal menstrual C3mle, and yet only a comparatively 
srnall proportion suffer pain. For this, two explanations suggest 
themselves. One is that the exaggerated uterine motilitj’' is regis- 
tered as pain only in those women whose pain threshold is lowered 
by constitutional, psj'’chogenic or other factors. The other is that 
there must be in some women an imbalance between the two 
antagonistic hormonal principles, either quantitative or chronologic. 

This point is still beyond proof, but I believe that such physiologic’ 
investigations as those above mentioned point to a hormonal dis- 
order of uterine contractility as at least the immediate cause of 
primary dysmenorrhea. 

Treatment. The management of cases of primarj’’ dysmenorrhea 
must obviouslj’’ be directed toward two objectives: (1) the treatment 
of the attacks themselves and (2) the permanent relief of the con- 
dition. These will be discussed in at least a brief and summarizing 
fashion. 

The Dysmenorrheic Attack Itself. '\^Tien confronted with a patient 
suffering the often excruciating pains of primary dysmenorrhea, the 
phj'^sician’s immediate concern is with the relief of pain. The first 
injunction to be boi'ne in mind, perhaps, is to refrain from the admin- 
istration of morphin, for not a few women addicts date their afflic- 
tion from the use of morphin for this condition. Alcohol should 
be prescribed with equal caution, ^^fliile of undoubted benefit, in 
the form of either whisky or of some of the alcohol-laden propri- 
etaries, there is danger in its use. Cases of moderate severity are, 
of course, often relieved by the simpler analgesics, such as codein 
Or the coal-tar products, together Avith rest in bed, hot applications 

and hot drinlvs. , 

From what has been said as to the causative role of exaggerate^ 
and painful muscle contraction, the administration of antispasmodic 
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drugs would seem to bo ealled for. The best of these, in my experi- 
ence, is atropin sulphate, as Ldiscussed in a paper published 17 years 
ago. This is administered by mouth in doses sufficient to cause 
mild saturation symptoms. An average dosage is -j-YTr of the 
sulphate every 4 hours, beginning from a day to several days before 
the period, depending on the usual time of onset of pain. In a large 
proportion of cases, great and often complete relief is obtained. 

However, such physiologic considerations as I have discussed in 
this paper suggest that a more rational and perhaps more effective 
antispasmodic may now be available. The biologic inhibitors of 
uterine contractility, on the basis of laboratory investigations, are 
progestin and the luteinizing principle of the urine of pregnant 
women. The former is not available for human use, but the latter 
is, even commercially. Its use I believe to be rational, and the 
short experience I have thus far had with it is most gratifying. 
I shall not stress the point now, for the method is too new to speak 
of results, especially since' we are dealing with a disorder where the 
subjective factor may so readily mislead us. 

For those who may be interested in such clinical experimentation, 
however, I may say that an intramuscular injection of 100 rat units 
of the substance (Antuitrin S, of Parke, Davis & Co.) is given 1 
or 2 days before menstruation, this being repeated 1 or 2 days, 
depending on the severity and usual duration of the pain. This 
plan, as I shall again emphasize, constitutes only a part of the 
intelligent treatment of dysmenorrhea. 

Measures LooJcing'to Permanent Relief. The time-honored view 
that primary dysmenorrhea is cured by the first pregnancy is, in 
the main, correct, although some exceptions are encountered. 
Marriage, however, cannot be prescribed as complacently as can 
medicine. 

The factor of hypoplasia, considered so important by some 
gynecologists, and undoubtedly present in some cases, can, I believe, 
be helped by the use of theelin. Indeed, I know of no other intelli- 
gent method of accomplishing this. The administration of theelin 
to animals brings about marked overgrowth of the uterus, with 
hyperemia. With full allowance for the uncertainties and probable 
inadequacy of dosage for the human, the hypodermic use of folliculin 
is indicated in primary dysmenorrhea. The administration of 
50 rat units on alternate days for 6 days, beginning just after men- 
struation, is the usual plan I have followed. In other words, all 
the injections are given during the follicular phase of the cycle. 

The resort to cerAucal dilatation, so common in the past and 
even at the present day, is of course based on the older idea of the 
obstructive etiology of dysmenorrhea, now rather generally aban- 
doned. That it has been effective in at least a fraction of the cases 
permits of no doubt, but the doubt arises in trying to determine the 
mechanism, of its effect. Is it entirely psychic, or is it based upon 
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a real virtue in the dilatation? One cannot be dogmatic, but there 
can be-little question that in many cases the operation is a form of 
psychotherapy, at times successful, altl^ough not infrequently only 
temporarily. This is not a radical statement, for it can be made of 
many other measures whicli have been used for this condition and, 
as a matter of fact, there is no doubt that many cases of the “psycho-, 
genic” variety are cured vdthout either drugs or surgery. 

With reference to tliis last group the physician should never 
forget that the psycliic factor must always be borne in mind, so 
that a careful history should be obtained, especially as to the time 
of onset of the dysrdenorrhea, and a possible correlation of this 
event wnth a psycliic trauma of one sort or anotlier. As already 
stated, I do not believe that such an etiology can be demonstrated 
with the constancy claimed by some authors, but not infrequently 
it can. Furthermore, whatever the cause of the first attack may 
be, tliere is always the possibility that the factor of fear may lead 
to recurrence and perpetuation of the symptom. This subject is as 
involved as are many other psychiatric problems, but a good histoiy, 
interpreted along broad and sane lines, will usually lead to a proper 
evaluation of the individual case. 

Everj’’ such gynecologic consultation should be an educational one 
from the standpoint of the patient, the physician taking the time 
to reassure her as to tlie significance and normality of the menstrual 
function, of the fact that it is commonly associated vdth very little 
discomfort, that it should cause little or no interference with her 
usual activities, and so on. I have always felt tliat in many instances 
the mothers of dysmenorrheic young girls are in greater need of 
such education than the patients themselves, for too often the girl 
at puberty is coddled into the belief that the menstrual period is a 
time of semi-invalidism and physical discomfort, requiring absten- 
tion from exercise of all sorts and almost a species of segregation. 
This picture is not overdraAvn, although in recent years a far 
healthier attitude is gradually coming to prevail. 

Finally, only an additional word need be added as to the impor- 
tance of general constitutional building-up and measures of general 
hygiene. Tliis topic need not be elaborated, although it is an 
important one. I have repeatedly seen dysmenorrhea disappear 
entirely, vfith no direct treatment of the pelvic disorder in itself, 
by encouraging the patient to get interested in outdoor sports, and 
engendering in her mind a pride in her physical development. 

Summary. The treatment of primary dysmenorrhea, still a 
baffling problem in gynecology, has been rendered difficult because 
of our ignorance of the factors concerned in its etiology. Consti- 
tutional and psychogenic factors, among others discussed in the 
paper, would appear to be of prime importance in many cases. 
Evidence, has been brought forward, chiefly from recent physiologic 
investigations, to indicate that the immediate cause of the pain is 
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an exaggerated contractility of the uterus, manifested as pain if 
the pain threshold is lowered, or if there is an actual imbalance 
between the two hormones which appear to regulate this contrac- 
tility. These are folliculin, the normal stimulant of uterine excita-. 
bility, and progestin, the normal inhibitor. Wliile we cannot, of 
course, discuss these relationships in a precise or quantitative way, 
the clinical characteristics of primary dysmenorrhea, on the one 
hand, and physiologic '^studies on the other, both indicate the 
importance of this hormonal factor in the production of the pain. 

The treatment of the attack itself, aside from such customary 
measures as rest,- hot applications and analgesics, may rationally 
include' the administration of antisp^ismodics, such as atropin. 
Even more intelligent would seem, the administration of biologic 
uterine antispasmodics, the one suggesting itself being the luteinizing 
principle obtained from the urine of pregnant women. This sub- 
stance, readily available, has been shown to be, like progestin, a 
powerful inhibitor of the rhythmic contractility of the uterine 
muscle. 
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George Wilson, of Edinburgh, was stirred to a study of color 
blindness by the mistakes made by students in his laboratory in 
judging the colors of chemical precipitates. Among his cases there 
were 5 physicians. One of them confessed that “red in the lips, 
cheeks, nose, roses, gooseberries, inflammations and the like looks 
blue to me! On one occasion I could not tell a blue line of water 
color dravm across my finger from blood.” Another admitted that 
“a rose, the lips, a ruddy complexion and the face of a man dis- 
colored by nitrate of silver are to my eyes absolutely the sarne.’’^ 
Wilson yentm-ed to say from his experiences that for some of 
these physicians there could not be such things as “scarlet fever” 
or “cyanosis.” Their defect rendered them incapable of recogniz- 
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ing these conditions. The truth of this assertion was well confirmed 
in the course of the present work. 

Scope of Investigation. Since inspection is one of the chief 
.methods of observation in medicine, whether at the bedside or in 
the laboratory, and much of inspection is dependent on color per- 
ception, it struck us as well worth while to investigate whether or 
not defects in color perception did materially affect the interpreta- 
tion of clinical findings. 

In this paper the term “color blind” will be strictly avoided in 
designating those individuals with subnormal color sense. Tlie term 
should be reserved for those who cannot see any colors at all . In other 
words, to those who cannot see in the solar spectrum but different 
gradations of white, gray and black. Such individuals are rare. 
Between them and those with normal color sense there is a group 
(from 4 to 10 per cent of the population, according to different 
authors) who have varying qualitative and quantitative degrees of 
color sense loss. We will refer to these as having a defective color 
sense or simply- as “color defective.” As a generic term this fits 
our present purposes better than the subdivision into diehromat, 
triclmomat, etc. 

Method and Material. The material for this study consisted of 
70 members of the jimior class of the medical school. In order to 
sort out the men who had any difficulty in color sense, the entire 
group was asked individually to read the Ishihara plates.^ These 
plates are modeled somewhat after the original Stilling plates. 
One of us (L. M. T.) tried the relative merits in a large group of 
individuals of the Ishihara test, the Holmgren woolens, the Williams 
lantern and the Jennings test in detecting defects in color sense. 
The first of these was found to be the most sensitive. The Ishihara 
test has also the advantage of eliminating from consideration those 
who are merely “color ignorant” as the subject is required only to 
read numbers and not to give the names of colors. Clark^ con- 
siders it the most successful of the various color blindness tests. 

Of the 70 who were given the test, 61 read the plates correctly; 
9 read incorrectly 2 or more plates, that is, 12.8 per cent of indi- 
viduals vlth color sense defects Avere found in this group. 

The 9 who did not pass the test A\mre then asked to perform the 
folloAving: (1) Titrate an unknoAAm acid mixture, using phenol- 
sulphonephthalein as an indicator; (2) determine the percentage of 
phenolsulphonephthalein in 2 urine specimens by matching them 
against standards of knoAAm percentage; (3) identify Gram-negative 
and Gram-positiAm organisms in separate smears; (4) describe the 
appearance of acid-fast organisms in 2 slides, 1 AA'ith methj4ene 
blue, another Avith Bismarck brown as counterstains; (5) identify a 
polymorphonuclear neutrophil, basophil and eosinophil in 3 slides; 
(6)'name the colors of the solar spectrum as seen through a spectro- 
scope. 
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The test objects were all tj'pical examples of their kind. The 
tests were carried out at the same place, at approximately the same 
time of the day, and with an equal amount of illumination. Any 
communication between the subjects was prevented. Six students 
of the same class in school with normal color vision, who had made 
no mistakes reading the Ishihara plates, were given the tests and 
used as controls. The results are detailed in Table 1. For the 
sake of brevity only 2 normals (J and K) are included in the 
tabulation. 

Results. The 9 students who had failed in reading the Ishihara 
plates also failed in the tests. In the control group an occasional 
mistake was made in the titration of the acid mixture, which was 
subsequently corrected when the titration was repeated. The 
same opportunity for repeating titrations was afforded the color 
defective group. Occasionally one of the normals would under- 
estimate or overestimate the phenolsulphonephthalein percentage bj’’ 
5 or 10 per cent, or would fail to name the orange in the spectral 
colors. No other mistakes were made b 3 ’’ the normal group. 

Titrations by the color defective group were invariablj" correct. 
In matching phenolsulphonephthalein specimens, mistakes were 
frequentlj’’ made. There was greater imderestimation among those 
with a severe grade of defective color perception (G, H and I). 
Those with a mild degree of defect made correct or nearly correct 
matches. One man stated that it was impossible for him to match 
the specimens, as the standards and the specimens were of different 
color. 

The identification of Gram-positive organisms was made cor- 
rectly by all the men. All but 2 of the defective group called the 
Gram-negative organisms positive; 1 of these stated that he could 
tell the difference between the two kinds because the Gram-positive 
organisms appeared dark blue, the others green. 

The entire group failed to describe correctlj" tlie appearance of 
acid-fast bacilli, if methylene blue was used as the counterstain; no 
contrast whatever was detected between the organism itself and the 
surrounding matter. Whenever Bismarck brown was used as the 
counterstain the contrast was evident and the organism recognized. 
One man (D), who had seen the organism dark blue a^inst a 
blue backgroimd, saw it in its right shade of pink when Bismarck 
brovm was used. 

In the identification of granulocytes, but 2 individuals made 
correct observations. ThereVas particular difficulty in the identi- 
fication of eosinophils, as we anticipated. 

The naming of the spectrum colors gave us a rough qualitative 
idea of the color defect of these individuals. It can be seen readily 
that of the subnormal group, the last 4 probabty had the greatest 

degree of color defect. _ - -j i 

To extend the scope of this investigation, each individual was 
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asked to state some of the difficulties he experienced in color per- 
ception during his stay in medical school. The results were inter- 
esting. Thi-ee nien stated they experienced difficulty in detecting 
sldn lesions, especially the mild exanthematous type. Several 
cases of scarlet fever with a frank rash were demonstrated, but not 
recognized. A jaundiced patient appeared tan to 1 man, who 
stated he could be sure of seeing jaundice only when he could 
contrast it against the white of the sclera. The same individual 
also had trouble in recognizing cyanosis. Cyanosis, he stated, 
appeared deep red to him. Once he was shown a patient with 
carcinoma of the stomach, who was slightly wasted and was told to 
note the pasty, grayish appearance of the man’s face. Although 
this was obvious to others, the man’s color to him was a normal 
tan. 

One man had great difficulty in estimating hemoglobin with a 
Dare apparatus. The standards, he said, were not strong enough. 
He stated that he realized he had a defect in color vision, but that 
he was careful to have his worked checked by a classmate. This 
classmate was later tested and foimd to be as color defective as 
himself. In volunteering information as to other color defective 
individuals in his class, he pointed out one that he considered 
particularly severe. This man was tested and found normal. 
Another student was shown a blood smear of pernicious anemia 
and instructed to note the difference in the staining qualities of the 
erythrocytes. Some, he was told, stained light red, whereas others 
were bluish gray. He countered by saying that all the erythro- 
cytes he saw looked bluish gray and none light red. 

One had been shown a culture of Streptococcus viridans and 
could not understand why the organism was called green producing, 
since the material did not look green to him. ^ 

Nearly all of the subjects had difficulty in identifying the tubercle 
bacillus. This had led to mistakes in the examinations and a few 
of the men had, in some courses, been given low grades because of 
their inability to identify this organism. Some had devised ingeni- 
ous ways of circumventing the difficulty. When doing a test 
involving the detection of a certain color, one man prepared solu- 
tions with a known amount of the chemical for which he was testing. 
Then he would set them aside and use them as standards while going 
tlnou'gh with the titration of the unknown. 

One of the students (H) became so confused in the coloring of his 
anatomic drawings that he had a classmate point out to him the 
colors of the different pencils. He then gave to each one a separate 
number, made out a table of the colors and its corresponding 
numbers and always referred to it before coloring any section of his 
drawing. 

Comment. It is evident that color defective perception is an 
important variable in the estimation of laboratory and clinical 
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results. Many otherwise unexplained discrepancies between results 
in different laboratories handling portions of the same material 
may be explained in terms of difference in color perception. j\Iany 
of the complicated chemical tests depend for their interpretation 
upon a keen color sense that sometimes even the normally endowed 
individual fails to possess from lack of proper education. Likewise, 
the recognition of certain types of tissue depends upon their staining 
reaction, and defects in color perception may affect this recognition. 
The fact that laboratory work is performed, in many instances, by 
female technicians is fortunate, as it is laiown that color defective 
perception' is rare in that sex. It might, of course, be argued that 
in comparing scientific data, a margin of error must, in the last 
analysis, be considered, owing to the variable “personal equation.” 
A large share of the variability of this equation can, however, he 
ascribed to differences in color perception. 

Although slight degrees of defective color sense should not be set 
forth as a bar to the studj^ of medicine, the individual with such a 
defect should be well appraised of it in order that he may make 
the proper allowance and not engage in lines of work in which he 
would be distinctly handicapped. 

Individuals with the degree of color sense loss as found in G, H 
and I should be barred from performing laboratory work or special- 
izing in dermatology or in any other specialty in which accurate 
observation by inspection is essential. 

The color defective has, however, as a compensation for his 
shortcomings in differentiating colors, a high degree of ability in 
the discrimination of fine brightness values. Many of these indi- 
viduals see better in the dark than those with normal color vision. 
Little'* mentions a Philadelphia publishing firm which prized one 
of its color defective engravers very highly for his superiority over 
workers with normal color sense in transcribing accurately light and 
shade effects. 

This quality, which often leads the color defective astray when 
identifying colors, should prove advantageous in roentgenology, 
particularly in fluoroscopic work and the reading of Roentgen ray 
films. This specialty, therefore, would seem singularly well suited 
to individuals witli the more severe grades of defective color vision. 

Summary. 1. Seventy junior medical students were tested for 
defective color vision. Nine were found defective (12.8 per cent). 

2. Tlie 9 students with defective color sense performed tasks 
requiring color discrimination. All made mistakes, some showing 
a greater degree of color defect than others. Six students with 
normal color vision were used as controls. 

3. A few of the students had a marked degree of defect in color 
sense that led to errors in their clinical work. 

4. Individuals with markedly defective color sense should be 
dissuaded from lines' of work requiring accurate observation and 
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encouraged to engage in work calling for technical rather than 
diagnostic skill. 

5. On account of the tendency for good discrimination' of bright- 
ness values, roentgenology wo^d seem an appropriate specialty 
for those with a markedly defective color sense. 
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ANNULAR PANCREAS. 

A Compilation of 40 Cases, With a Report of a New Case. 
By James B. McN aught, M.D., 
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VISITING PATHOLOGIST, SAN FRANCISCO HOSPITAL, 

SAN FRANCISCO, CALIF. 


(From the Department of Pathology, Stanford University School of Medicine.) 


Annular pancreas is a comparatively rare developmental 
anomaly, in which the second portion of the duodenum is encircled 
by a ring of pancreatic tissue. It has both a clinical and anatomical 
importance. A search of the available literature revealed 39 pre- 
viously reported cases to which the author desires to add another: 

Case History (136089). — A married woman, aged 37 years, was admitted 
to the San Francisco Hospital, October 14, 1930, complaining of pain in 
the abdomen for 3 days. She had not felt well for the past few months, 
had lost 6 pounds in weight, was tired, had been drinking alcoholics heavily, 
and had noticed that the wliites of her eyes had become yellow. Three 
days previous to admission she was suddenly seized \vith acute severe pain 
in the pit of her stomach, not accompanied by nausea or vomiting. The 
pain continued, and on the following day she vomited a large amount of 
chocolate-colored fluid which contained fleclcs of bright red blood, and her 
stools, were black. She had not eaten since the acute attack and stated 
that she “ached all over.” 

Family History. Her father died at 82 of “cirrhosis;” her mother of 
cancer of the uterus at 47. One brother drowned, 2 brothers and 6 sisters 
were living and well. 

Personal History. The patient had the usual childhood diseases, also 
diphtheria at 32. She had been married twice, but had separated from each 
husband; both had been heavy drinkers. .She was operated upon for appen- 
dicitis in 1907, and for adhesions in 1908. In 1909 she had leucorrhea and 
pelvic inflammatory disease, follovung which both tubes and one ovarj’’ 
were removed. Her appetite had always been irregular, and she had had 
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Essential Microscopic Findings. Stomach. The mucosa was markedly 
_atrophic wth the outer portion of the glaiids devoid of epithelium, areas 
of necrosis, heavy layers of mucus, and no Ijunphoid tissue. The submucosa 
and muscular layers Avere normal. Liver: Fatty infiltration, degeneration, 
and necrosis of the liver cells Avere marked about the centers of the lobules, 
with onty small remnants of normal cells peripherally. The central areas 
of necrosis were filled Avith delicate vascular fibrous tissue in which were 
fusiform cells containing broAAm granular pigment and a moderate number 
of ljTnphoc 3 'tes. Kidney: There AA’cre a few small cortical scars, marked 
cloudj’’ swelling of the tubular- epithelium, A\ith small areas of necrosis and 
a large amount of granular material in the tubules and glomerular .spaces. 
Pancreas: Sections from the head, the tail and the annular portion were 
all normal pancreatic tissue. 



Fig. 2. — Diagram of the arrangement of the ducts in the author’s case of annular 
pancreas. psD, pars superior duodeniidlF, ductus AVirsungi; dS, ductus S.antorini: 
pV, papilla of Abater; pdD, pars descendens duodeni; piD, pars inferior duodeni: 
dh, ductus hepaticus; dc, ductus cysticus ; dc/i, ductus choledochus. 

Anatomical Diagnosis: 1, Chronic aJcohohsm; 2, chronic gastritis; 3, 
cirrhosis, earlj’- subacute; 4, jaundice, toxic; 5, fatt 3 ’ liver; 6, hemorrhage, 
gastrointestinal tract; 7, congenital malformation of pancreas (annular 
pancreas); 8, operations, cholec 3 ’stectomy, salpingectomy, oophorectomy, 
appendectom 3 ’, healed; 9, clnonic cervicitis; 10, chronic, adhesive, local 
peritonitis. 

Discussion of Literature. Embryologists^ state that the human 
pancreas arises in the embiyo as tAvo entirely distinct entodermal 
outgroAvtlis, knoAvn as the dorsal and ventral anlages respecth-ely. 
The dorsal anlage groAVs out from the dorsal wall of tlie intestinal 
tube, slightly aboAm the level of the common bile duct. The ventral 
anlage grows in tlie inferior angle formed by the hepatic diA’erticu- 
lum, and the intestine, and may be more or less bi-lobed. As the 
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ventral and dorsal anlages elongate, rotation of the. stomach and 
elongation of the bile duct cause the ventral anlage to approach the 
dorsal, and ultimately unite witli it as diagrammatically shown in 
Figs. 3 and 4. 



Fig. 3. — Diagrammatic development of the pancreas. A, the early pancreatic 
buds: a, common bile duct; b, hepatic duct; c, cystic duct; d, right, and c, left 
ventral pancreatic anlages; /, dorsal pancreas and its duct, p; h, stomach. (After 
Piersol.2) B, C, D, the normal migration of the ventral to fuse with the dorsal 
anlage, the establishment of the pancreatic duct of Wirsung which empties through 
the duodenal papilla in common with the ductus choledochus. (After Corning in 
Braus.’) 



Fig. 4. — Diagrammatic representation of the normal migration of the ventral 
pancreatic anlage, pv, to fuse with the dorsal anlage, pd, enclosing the ductus 
choledochus, dch, between them. The anastomosis of the ducts is shown in 4, 
D, duodenum. (After Lecco.'*) 


The dorsal anlage is larger than the ventral, and grows across -the 
body toward the left, until it reaches the spleen. It gives rise to 
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the body, the tail and the ventral portion of the head of the adult 
gland. Its duct opens into the' duodenum above the orifice of the 
common bile duct, and usually anastomoses with the ventral duct. 
Its outlet pei-sists as the accessorj”^ pancreatic duct of Santorini 
(Fig. 3, C). 

The ventral anlage forms a part of the head and more or less of 
the uncinate process of the pancreas. The duct of the ventral 
portion usually ends in tlie duodenum, close beside or in the common 
bile duct near its duodenal orifice. This ventral duct by an anasto- 
mosis witli the duct of the dorsal pancreas becomes the outlet of the 
main pancreatic duct of Wirsung (Fig. 3, D). It will be noted that 
a large part of the dorsal pancreatic duct' extending through the 
body and tail becomes incorporated in this main duct of Wirsung, 
and that the ventral pancreas supplies only the outlet. 

Should there be any interference in the usual sequence of events, 
certain anomalies resiilt. Opie® and Sim kins ® have described-marked 
variations in the pancreatic ducts, hence it is not surprising tliat 
■the gland itself presents anomalies of development. Simpson" 
collected 150 cases of aberrant pancreatic tissue, and offered War- 
thin’s explanation as the most plausible. “It is probable that aces- 
sory pancreatic tissu6 is formed from lateral budding of the rudi- 
mentary pancreatic ducts as they penetrate the intestinal wall, the 
mass of pancreatic tissue thus formed being snared off and carried 
by the longitudinal groviJi of the intestine either upward or down- 
ward.” “Pancreas minus” describes a condition in which a portion 
of -the pancreas is separated from the remainder by a more marked 
depression than usual. “Pancreas dmsum” is the partial division 
of the body of the gland by pressure from the vessels during develop- 
ment but the parts are still connected by means of their ducts to 
the chief excretory channel of the organ. There are instances of 
nommion of the ventral and dorsal anlages, so that the duct of the 
dorsal pancreas persists as the main duct opening into the duodenum 
at a normally situated papilla minor. At times there is a growth of 
the glandular substance of the head, so that it partially surrounds 
the duodenum with a semicircular pancreatic process. The com- 
plete encircling of the duodenum with pancreatic tissue is Imown 
as “aimular pancreas.” Gruber® quoted Schirmer® as giving 
Tiedemann“ credit for first recording this anomaly in ISIS, B6com-t“ 
in 1S30, and Moyse'- in 1S52. In 1S62 EckeF® gave it the name ring 
or annular pancreas. Table 1 lists all the cases found in the avail- 
able literature, including the one herein reported; making a total of 
40 cases. 

Tieken*^ suggested two possible theories to explain the annular 
pancreas: (1) .“If the ventral and dorsal diverticulmns did not 
unite as they normally do, but each developed independently, 
there would be pancreatic tissue on either side of the intestine, 
and as growth proceeded, the bowel would soon be completely 
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surrounded by glandular tissue.” (2) “In the semiannular type, 
the condition might be due to an overdevelopment of the head, 
which sends out processes, partially .surrounding the bowel; 
if this hypertrophy should continue until the processes meet on 
opposite sides of the duodenum, there would be a true annular 
pancreas.” Symington's^® case suggested this second theory, and 
Brines^® favored it. 

Baldwin” stated “It is a significant fact that the specimens of 
annular pancreas which have been dissected show a duct traversing 
the ring and joining dorsally with the main pancreatic duct, not 
emptying into the accessory duct. This seems to indicate that this 
ring of tissue is either a persistence of the left half of the ventral 
anlage, or an excessive growth from the right half of the same anlage. 
If it is this latter case, the excessive growth has taken place ventral 



Fig. 6. — Diagrammatic representation of the mode of development of the annular 
pancreas. The free end of the ventral pancreatic anlage, pv, becomes fixed so 
that during its subsequent migration, with the rotation of the duodenum, D, 
toward the dorsal anlage, pd, it is drawn out. With the fusion as shown in 5 it 
comes to surround the duodenum. (After Lecco.) 


to the duodenum, and to the left, at the time that the remainder 
of the same half was growing or being carried dorsally to ultimately 
fuse with the head of the gland.” 

Lecco^ believes that the annular pancreas differs from the normal 
gland only in the ring-forming portion which arises from the dorsal 
portion of the head of the pancreas. The arrangements of the ducts 
are comparable to those of the normal pancreas. He does not believe 
that the ring can be explained by simple hypertrophy, but that it 
owes its origin to an anomaly of the ventral pancreatic anlage, 
the tip of which becomes adherent to the duodenal wall, and in the 
normal .migration it is stretched to form the ring. Fig. 5 as sug- 
gested by Lecco graphically explains his theory. Cords” and 
Smetana” also adhere to the embryonic theory, that the ring por- 
tion arises from the ventral anlage. 



Tabi.t; 1. — CoMPiiiATioN OP Reported Cases op Annular Pancreas. 
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The specimen in Bell’s^" case resembled the pancreas of .a cat, 
in that it had a horizontal and a vertical process, and in addition 
an annular pancreas. The position of the pancreatic ducts in this 
specimen indicated that the annular part developed ’from the dorsal 
anlage, inasmuch as its duct opened into the lesser ampulla, while 
the ducts from the “split pancreas” opened into the ampulla of 
Vater along with the common bile duct. There were so many con- 
genital malformations associated with this case that it must not be 
considered on the same basis as most of the other cases. The eases 
reported by Ecker,i3 Thacher.^i Vidal , 2 * Cords,^® Kejd,^^' gjjje- 
tana^® were associated with some degree of congenital malformation. 
Keyl suggested that the congenital curvature of the spine in his 
case may have plaj'^ed a part in compressing the duodenum and dis- 
placing the anlages. 

Discussion of Cases. The clinical significance of annular pancreas 
is readily seen in Table 1, where practically all carefuUy described 
cases showed more or less constriction of the second portion of the 
duodenum, with varying degrees of dilatation of the proximal por- 
tion of the small bowel, pylorus and stomach. Specific statements 
as to the patient’s abdominal signs and sjnnptoms were given in 
only 15 of the 40 cases. In 9 of the 15 (60 per cent) signs and symp- 
toms of high intestinal obstruction were present in varying degrees, 
hence annular pancreas must be recognized as a clinical entity and 
considered in all cases presenting such sjanptoms. In other cases 
the anomaly was an accidental finding at autopsy or in the dissect- 
ing room. Several cases were not reported in detail but Avere 
described merely as anatomical curiosities. The fact that the ages 
ranged from fetal life to 74 years indicates that it is possible to live 
the normal span of life AAuth this anomaly without serious conse- 
quence. The danger lies in the fact that conditions causing swelling 
of the pancreatic ring, such as hemorrhage, pancreatitis, tumor, 
hypertrophy, etc. may rapidly bring on acute intestinal obstruction. 

Seven of the 40 cases of aimular pancreas were operated upon 
due to upper abdominal signs and symptoms. Gastroenterostomy 
was the chosen procedure in 5. Howard^^ recommended duodeno- 
jejimostomy after observing the stormy convalescence following the 
severing of the pancreatic ring in his case witli the accompanying 
cyst and sinus formation. 

Fifty-seven and a half per cent of the reported cases of annular 
pancreas Avere foimd in males, 17.5 per cent in females and in 25 
per cent the sex aa^s not gh^en. This probably has no significance 
since there are usually more male than female cadavers in tlie dis- 
secting rooms and among the cases autopsied. In the 9 cases Avith 
definite upper abdominal signs and symptoms, 4 AA^ere males, 4 
females and in 1 tlie sex aa^s not mentioned. 

In 88 per cent of the cases in which the arrangement of the ducts 
Avas clearly stated, the duct of the ring portion was a part of the 
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main pancreatic duct of Wirsung. This is a strong indication that 
the annular portion is a developmental anomaly of the ventral 
pancreatic anlage. 

In the author’s ease, gastric and duodenal irritation due to alco- 
holism which caused edema and congestion of the mucosa thus 
increasing the constriction of the duodenum at the pancreatic ring, 
combined with cirrhosis and adhesions, was probably responsible 
for some of the signs and symptoms. 

Summary. 1. An additional case of annular pancreas is reported 
along with a compilation of other reported cases, bringing the total 
number up to 40. These few cases probably reflect less than the 
true ineidence of this condition; but it is hoped that by directing 
attention to these the annular panereas may receive its proper 
place as a clinical and anatomical entity. 

2. The bulk of the evidenee indicates that annular panereas is 
a developmental anomaly of the ventral pancreatic anlage. It 
usually causes constriction of the second portion of the duodenum. 

3. It has produced signs and symptoms of high intestinal obstruc- 
tion in a few cases, hence must be recognized as a clinical entity 
and considered in all such cases. 

4. Gastro-enterostomy has been the most favored surgical pro- 
cedure for annular pancreas. 

5. This anomaly has been reported in individuals ranging from 
fetal life to 74 years of age. 

6. Of the reported cases 57.5 per cent have been in males, 17.5 
per cent in females and in 25 per cent the sex was not given. This 
probably has no significance. 

7. flhventy per cent of the cases were assoeiated with other 
congenital anomalies. 

8. In the author’s ease, annular panereas, chronic alcoholism, 
gastritis, cirrhosis, and adhesions probably combined to cause the 
clinical signs and sjuuptoms. 
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SOME LIMITATIONS IN THE TREATMENT OF CHRONIC PEPTIC 
ULCER WITH GASTRIC MUCIN.* 

By Leon Bloch, M.D., 

ATTENTJIXG PHYSICIAN, AIICHAEI. REESE HOSPITAE, 

AND 

David H. Rosenberg, 

ADJOXCT ArrEXDINO PHTSIOIAN, MICHaEP REESE HOSPITAE, 

CHIC.VGO. 

(From the Gastro-intestinal Department of the Mandel Clim'c and the Medical 
Service of the Michael Reese Hospital.) 

In a preliminary report published about 1 year ago, Fogelson* 
introduced the use of gastric mucin in the treatment of peptic ulcer. 
At this time he reported 12 patients who obtained complete relief 

* Read at the meeting of the American Gastroenterological Association, Atlantic 
City, May 2, 1932. 
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from symptoms within 3 clays and remained welLfor periods of 2 to 
5 months. This communication was followed several months later 
by an account- of equally striking results obtained in a series of 
66 out of 68 patients with chronic peptic ulcer;, 15 of Avhom had 
previously resorted to surgical intervention. Some of these patients 
remained asymptomatic for as long as 20 months after the inception 
of mucin therapy. Ivim and Ivy* reported the prevention of ulcer 
formation in 17 dogs with biliary fistula by feeding 15 gm. of mucin 
twice daily. Later, Rivers, Vanzant and Essex, ^ in a study of more 
than 40 cases treated with mucin reported “very encouraging 
results ... in some instances,” but in others “no advantage 
over the present approved method” could be observed. More 
recently, Eogelson* reported only 7 failures out of a series of 113 
patients, of which 56 had been refractory to all other forms of 
treatment. Atkinson,®-^ in a report of 85 cases, including 11 post- 
operative recurrences, found that his patients became asymptomatic 
within the average period of 2.2 days. Brown,® in a preliminary 
report of his study of 37 intractable cases, 21 of which were hos- 
pitalized, found that the average patient became asymptomatic 
within 8 days and in no instance did a recurrence manifest itself. 
He encountered but 1 failure in this group. His patients were 
observed for periods as long as 1 year. Coincident with the sub- 
jective improvement, Fogelson, Atkinson and Brown noted a con- 
siderable gain in weight and a distinct improvement in the hema- 
tologic and roentgenologic picture. 

Following Fogelson’s first favorable report' we undertook a careful 
study of its clinical value. In this report we wish to relate our 
experiences and point out the advantages and disadvantages over 
the present orthodox method. 

At the outset we determined the effect of mucin and its fractions 
upon the gastric acidity and compared it with that of a milk and 
cream mixture. While our results are to be reported in detail 
elsewhere* a few remarks concerning our findings seem appropriate: 
Of 13 experiments on 8 patients with peptic ulcer, the achlorhydria 
following I oz. of gastric mucin persisted for from 15 to 90 minutes, 
not exceeding 30 minutes in the majority, although the total average 
was 40. The neutralizing capacity of the peptone-phosphate frac- 
tion (ash) which constitutes 40 per cent of commercial mucin, plays 
no inconsiderable role in the antacid property of mucin. The mild 
secretagogue effect originally noted by Fogelson' in his Pavlov pouch 
dogs, and confirmed by Ivy and Kim,» was corroborated by our 
studies on patients, for of 21 experiments with mucin and its 
derivatives, a mild or moderate li^qjerstimulation was observed in 
14 (66 per cent). Rivers, Vanzant and Essex® •'° reported a marked 
secretagogue effect in some of their patients and, from supplementary 


* Accepted by the Journal of Laboratory and Clinical Medicine. 
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studies, concluded that it was due to a histamin substance present 
in certain batches of mucin. A 3 oz. mixture of milk and cream 
(equal parts) compared favorably with the average achlorhydric 
response to § oz. of gastric mucin but was devoid of secretagogue 
effect. Although the “modus operand!” of mucin in ulcer therapy 
does not yet appear to be clear, the latter findings point more to its 
action as a demulcent than to its acid-combining power, a con- 
clusion in accord with the views more recently expressed by Fogelson® 
and his collaborators.®-'^'® 

Clinical Procedure. In each patient a careful detailed anamnesis 
was procured, especial emphasis being laid upon the response to 
previous forms of treatment and the duration of remissions. The 
diagnosis was made bj'’ the usual clinical and roentgenologic methods. 
Only cases of ulcer uncomplicated by other disease were ehosen. 
Gastric mucin was given to 28 patients, of whom 24 had a duodenal 
ulcer, 1 had a duodenal and a gastrie ulcer, 1 a gastric ulcer, 1 a 
pyloroplasty and 1 a pjdoroplasty and gastrojejunostomy. Eight 
were hospitalized and at rest in bed; the others were ambulatory, 
being seen in the gastro-intestinal clinic of the Michael Reese Hos- 
pital and in private practice. Many of them had in the past received 
thorough present-day medical supervision and nearly all had derived 
more or less satisfactory though temporary relief. Many had ulcer 
symptoms for several years and, having' followed various regimes 
without permanent relief, welcomed any new form of treatment 
which would ward off an operation. Three additional patients 
treated with mucin elsewhere are included in our series. 

The method of its administration was that at first suggested by 
Pogelson^ in his preliminary report.(l oz. 3 times daily with the meals 
and 20 to 30 grains in capsules every hour between meals) and later 
modified after hearing some minor changes advocated by him in a 
personal eommunication (| oz. 5 times daily between meals and 
20 grains in capsules every 2 hours). As further suggested, bella- 
donna was given to those who had a pylorospasm. If the capsules 
of mucin produced epigastric or substernal distress, they were 
omitted and the powder alone used in inereased amounts, thereby 
compensating for the deficit. When diarrhea occurred, indicating 
an inability to “digest” such quantities of mucin (Fogelson'Oj the 
amount was diminished to the point of individual tolerance and, 
wherever possible, subsequently increased. In no ease had the 
patient been taking more than 40 grains of alkalies dailj’’ before 
mucin was given. 

The diet consisted of milk and cream, cereals, poached or soft 
boiled eggs, custards, gelatine puddings, cocoa, ice cream, toast and 
butter, seedless jams and jelly, fruit juices and pureed fruits and 
vegetables. Boiled or broiled meat was not added until 3 weeks 
after the patient became symptom-free. 
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Eoentgen ray studies were made every 3 months in order to 
detect any changes in the ulcer defect. 

Results! The results of our experience may be divided into five 
groups: 1, those refusing to continue mucin; 2, unimproved; 3/ 
improvement and relapse while under treatment; 4, generally 
improved; 5 , miscellaneous. 

1. Patients Refusing to Continue Mucin. Table 1 shows 
that 6 patients discontinued the use of mucin within a period of 
1 to 7 days. In 2, intense nausea precluded its administration 
bej^ond 1 day and 1 week respectively. In 4, nausea accompanied 
by vomiting appeared. In 1 of these repeated vomiting followed 
the first and only dose, while in another retention vomiting occurred 
every evening, the vomitus containing many undigested capsules 
together with large quantities of mucin. On the seventh day he 
developed constant intense boring pain indicative of a penetrating 
lesion. In 3 the predominating symptoms of pain or heartburn or 
both became intensified and in 2 of these nausea and vomiting 
were associated, profuse vomiting 6 hours later giving complete 
relief in 1. In all of these patients substitution of alkalies for 
mucin effected immediate relief from the untoward symptoms and 
they became totally asymptomatic in a few days. (Wherever 
alkalies were given it was generally in the form of calcium carbonate, 
or occasionally sodium bicarbonate, 10 grains 3 times daily.) 


Table 1. — Patients Refusing to Continue Tbeatment. 


Name. 

Ago. 

Sox. 

Duration 
of oymp- 
toms. 

Mucin 1 
period. 

Reason for stopping mucin. 

S. L. 

42 

M 

10 yrs. 

1 Wk. 

Increase of pain; relief with Pfunder's* tablets. 

E. D. 

46 

M 

20 yrs. 

1 day 

Severe pyrosis shortly after mucin; slight relief 
with soda; complete relief after profuse vomit- 
ing 6 hrs. later; nausea. 

B. M. 

27 

M 

2 yrs. 

2 days 

Intense nausea; vomiting. 

H. L. 

34 

F 

5 yrs. 

1 dose 

Nausea; recurrent vomiting; could not tolerate 
taste or smell. 

M. S. 

26 

'M 

4 yrs. 

7 days 

Nausea; retention vomiting; increased pain; 
relief with diet and alkalies. 

M. K. 

42 

F 

6 yrs. 

2 days 

Intense nausea. 


* The chemists for the American Medical Association reported "that Plunder’s 
Stomach Tablets apparently contained bismuth subnitrate, 30.5 per cent; magnesium 
oxide, 22. S per cent; baking soda, 24.4 per cent.” 


2. Unimproved. Symptoms of these 8 patients (Table 2) had 
been present for periods ranging between 2 and 13 years. One had 
previously had an excision of the ulcer with a pyloroplasty and 
1 had both a duodenal and a gastric ulcer. Mucin was given for 
periods of 3 weeks to 3 months, the majority receiving it for 3 to 
6 weeks. Three patients manifested a slight diminution in the 
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intensity and duration of symptoms for 7, 8 and 18 days respectwelj^, 
only to be followed by a relapse without any further impiw^ement. 
One of these noted an increased number of stools during the first 
week. 

Tabie 2. — Unimpbotod. 


Name. 

Age. 

Sex. 

Duration 
of symp- 
tomfi. 

^lucin 

period. 

Comments on results. 

S. A. 

39 

M 

5 jTrs. 

3 Avks. 

Improved first week; 2 to 3 b. ms. daily; recur- 
rence second Aveek; discontinued after 3 weeks. 

.7. M. 

53 

F 

"Years” 

25 days 

Slightly imprOA'ed first IS days; then recurrence. 

S. D. 

34 

F 

7 JTS. 

27 days 

Improved first few daj's ; then recurrence. 

D. AV. 

4S 

M 1 

12 yrs. 

4 wks. 

1 

Pain and pjTOsis AA-orse; heaAdness, bloating, 
A’omiting, lost Aveight; improA'ed with alkalies. 

J. S. 

41 

M 

2-3 yrs. 

6 wks. 

1 

Recurrent pain and pjTosis; longest period of 
relief — 10 days. 

B. L. 

43 

M 

7 JTTS. 

5 wks. 

Nausea and vomiting at first, then relief 4 daj’s 
and recurrence; relief 4 mos. AA-ith Pfunder’s 
tablets; recurrence; mucin again; pain and 
pyrosis Avorse; Pfunder’s tablets 4 daj’s later- 
relief. 

M. B. 

34 

M 

10 yrs. 

G wks. 

Epigastric heaA-iness; frequent A'omiting, Gth 
wk.; increased pain; “better AA-ithout mucin.” 

I. B. 

48 

M 

13 JTS. 

3 mos. 

Epigastric distress AA-orse 1st 4 daj's; A’-omiting 
7th daj' (neA-er before) ; improA-ed next 11 days; 
then relapse; no improA'ement after 3 mos. 


One patient (D.W.), who was being treated successfully for a 
gastric ulcer by the use of diet and alkalies, but who still showed a 
definite though smaller Haudek’s niche, was placed on the same 
diet without alkalies. Three weeks later, his s^'mptoms having 
recmred, the efficacy of mucin was tested o^^er a period of 4 weeks. 
Tire pain and heartburn became worse, heaviness and bloating 
appeared, he vomited once and in 4 v'eeks lost 3 ^ pounds. Maxi- 
mum doses of belladonna were also tried. Restoration to alkalies 
(by request of patient) produced immediate and progressive 
improvement. ■ - . _ 

In another (B.L.), nausea and vomiting Avere present dming the 
fir-st 2 days and although mucin Avas taken for 5 Aveeks, relief from 
his ulcer symptoms AA'as noted for only 4 days. He finally resorted 
to alkalies, deriA'ed complete relief in a feAV days, felt AA'ell and ate 
all types of food for 4 months before he had another recurrence. 
IMucm Avas again tried but the SATuptoms became more severe and 
more constant. Four days later he voluntarily discontinued mucin 
and reported immediate relief from alkalies. In the other 2 patients 
(M.B. and LB.) mucin apparently intensified the existing symp- 
toms and induced vomiting. One of these discontinued mucin at 
the end of 6 Aveelcs because of recent repeated vomiting and reported 
an amelioration of symiAtoms after the resumption of alkalies. 

J. S. complained of bloating after each mucin feeding and noted 
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alternating relief and recurrence, the longest free interval being 
10 days. Mucin was discontinued G weeks later on liis own accord. 

3. Improvement anh Uelapse While Taking Mucin. We 
observed G patients who, first manifesting improvement, subse- 
quently developed recurrent symptoms while taking mucin. As 
shown in Table 3 symptoms had been present periodically for as 
long as 3 to 16 years. One had a pyloroplasty and a later gastro- 
jejunostomy with evidence of a recurrent ulcer. Mucin was given 
to this group for 3.5 to 8.5 months, improvement beginning imme- 
diately in 4 cases and not until the lapse of 5 to 17 days respectively 
in 2 others. Improvement continued uninterruptedly for 12 days 
to 5.5 months and was followed by recrudescences lasting as long 
as 3 months. 


TadIiE 3. — Improvement and Relapse While Taking Mucin. 


Name. 

_A 8 e. 

Sex. 

Duration 
of symp- 
toms. 

Mucin 

period. 

1 Comments on results. 

J. W. 

38 

M 

1 

5 yrs. 

1 

5 mos. 

Nausea and heaviness 3 wks.; anorexia; occa- 
j sional vomiting; improvement began 5th day; 

alternating relapse and improvement; worry! 

1 improvement with belladonna. 

. 1 . l. 

41 

M 

! 

5 yrs. 

3^ mos. 

1 

1 Immediate relief of pain for 7 wks. ; epigastric 
j fullness as before; finally ate everything; pain 
recurred; diet restricted again; no relief. 

H. H. 

29 

I M 

S yrs. 

1 7 mos. 1 

1 

Relief after 17 days ; improved 14 wks. ; anorexia ; 
stopped mucin (nausea, cramps, diarrhea); 
recurrence; mucin again, 3 mos.; no relief; 
colon symptoms returned; operation; 2 duo- 
denal ulcers. 

M. R. 

40 

M 

j 

3-4 yrs. 

3i mos. j 

i 

! Immediate moderate improyement for 4 wks.; 

1 recurrence, nausea, vomiting, cramps, diar- 
rhea, lost weight; improved with diet and 
alkalies. 

H. R. 

43 

M 

10 yrs. 

8 -J mos. 

1 

Immediate improvement; gained weight; flatu- 
lence; 5 5 - mos. later pain recurred; dosage in- 
creased; gradual improvement; 3 mos. later 
occasional pain. 

A. T. 

45 

M 

IG yrs. 

j 

4 mos. 

1 

Immediate progressive improvement 12 days; 
then alternating improvement and relapse for 
2 mos.; no further improvement; constipation 
relieved. 


When mucin was substituted for alkalies, the diet remaining the 
same, J . L. (pyloroplasty and gastrojejunostomy) noted immediate 
relief of pain and subsequently was able to eat a larger variety of 
foods, although the heaviness and bloating continued to be present 
after each feeding. A recurrence set in abruptly 7 weeks later with 
no further response despite dietary restrictions. Remissions of the 
same or longer duration had been observed previously while on 
alkalies. 

In 2 patients (II. H., hi. R.), abdominal cramps, borborygmi and 
diarrhea appeared 1 to 2 months after mucin was started.* In 1 of 
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these (H. H.), reducing the dosage (to 70 gm.) improved these symp- 
toms, but the constantly recurring nausea constrained him to dis- 
continue mucin. Concomitantly the colon sj^mptoms disappeared, 
only to reappear when mucin therapy was again attempted. No 
improvement in the ulcer symptoms was apparent 3 months after 
renewing the mucin. At operation, soon aftemmrd, 2 active kissing 
duodenal ulcers were found. In the other patient the diarrhea 
disappeared following temporary’- reduction -of mucin, but abdom- 
inal cramps continued. Later nausea and vomiting appeared during 
or after each mucin feeding, necessitating supplementary feedings 
to insure the proper intake (90 gm.). After his relapse had persisted 
2.5 months the substitution of alkalies effected an immediate pro- 
gressive improvement in the ulcer symptoms and a prompt subsi- 
dence of the untoward sjmptoms. 

N. O. improved immediately and, except for the flatulence which 
disappeared as the dosage was reduced to 75 gm. daily, remained 
well 5.5 months when his symptoms returned. By increasing the 
mucin' to 100 gm. daily he slowlj'^ improved but still complained of 
occasional pain 3 months later. One patient (A. T.) reported 
gradual improvement for 12 days, followed b}" short periods of 
relapse and improvement, finally becoming refractorj’’ to further 
mucin therapy. J. W. manifested a response somewhat similar to 
the latter, although marked improvement was observed only after 
maximum doses of belladonna were given. It is noteworthy that 
most of his recurrences followed periods of great financial stress 
and strain. 

In all of these patients the blood and stool examinations were 
normal throughout and the weight remained constant. In no 
instance were we able to detect flny improvement in the Roentgen 
ray appearance of the duodenal bulb. Further, it is pertinent to 
remark that during the period of observation the dosage of mucin 
was unaltered except iu the cases cited. 

4. Generally Improved. Seven patients may be relegated to 
the domain of “generally improved.” Thej'" had complained of 
recurrent distress for 10 months to 15 years. To date, as seen from 
Table 4, 6 have received mucin for 3 to 5 months. One patient 
became asymptomatic immediately but was not seen after his 
discharge from the hospital 1 week later. 

Immediate improvement was noted in 4 others. Of these, 1 was 
symptom-free after the 1st day; another after the 4th day, the 
former manifesting no response to diet and alkalies during the 
previous 5 weeks, whereas the latter, during an earlier recurrence, 
had responded to diet alone in 1 week. Of the remaining 2 who 
improved immediately the relief was more gradual and while recur- 
rences, usually mild and of short duration, occmred in both, the 
response was distinctly better than that following alkali therapy 
during previous recurrences. 
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Table 4. — Generally Improved. 


Name. 

Ago. 

Sex. 

Duration 
of symp- 
toms. 

Mucin 

period. 

1 

' Comments on results. 

1 

i 

B. S. 

42 

1 

M 

i 

“Years” 

i 

i 4 mos. 

1 

i Diarrhea, cramps, belching, increased pyrosis 
for 4 wks.; then improvement of all symptoms 
on 75 gm. daily with belladonna. 

C. D. 

34 

|.M 

1 

1 

6 yrs. 

5 mos. 

Gradual improvement; nausea 1st wk.; relapse 
5th wk. for 5 days; feels well except occasional 
pain; gained 5 pounds. 

I. D. 

24 

r 

M 

2 yrs. 

i 

[ 5 mos. 

Immediately improved ; 3 recurrences lasting 3- 
15 days; takes 65 gm. daily; gained 6 pounds. 

S. R. 

1 

1 47 

1 

i M 

1 

7 yrs. 

31 mos. 

Diarrhea (6 b. ms. daily) and flatulence first few 
days— ^disappeared on less mucin (65 gm.) ; no 
pain after 4 days; heartburn gradually improv- 
ing: gained 4 pounds. 

I. C. ! 

i 

35 

M i 

i 

2 yrs. 

3 mos. 

Nausea 1st wk.; anorexia; immediate relief of 
pain. 

M. S. 

23 

M 

1 

10 mos. 

4 mos. 

Anorexia and increased pyrosis 1st wk.; then 
progressive improvement; asymptomatic 19th 
day; diarrhea, lower abdominal pain; no ulcer 
pain. 

R. M. 

30 

M 

15 yrs. 

1 wk. 

Immediate improvement; did not return. 


One patient began to improve on the 7th day and was asymp- 
tomatic on the 19th day. Another did not show any improve- 
ment until the end of 4 weeks, when belladonna in maximum doses 
was given. In both, however, the sj^^mptoms were intensified at 
first. The former patient had been on a diet alone for the preceding 
2 weeks and the latter on a diet with small daily doses of alkalies 
for 3 weeks, both without any relief. 

Nausea was present for 1 week in 2. Diarrhea, lower abdominal 
cramps and fiiatulence appeared in 3, necessitating a constantly 
reduced dosage (to 65-75 gm. daily) in 2 and making mucin pro- 
hibitive in the third (M.S.), although total relief from his ulcer 
symptoms obtained while taking the mucin. 

The weight remained constant in 3,^ whereas 3 others gained from 
2 to 6 pounds. Blood and stool examinations were normal through- 
out. In no instance was there a disappearance of the duodenal 
defect, as demonstrated by repeated' roentgenologic studies. 

5. Miscellaneous. In this ^oup we have included 3 patients 
who had been treated with mucin elsewhere, but who consulted us 
relative to a different form of therapy. One discontinued mucin 
because of the intense nausea which it provoked. Another reported 
2 recurrences, the last recurrence persisting for 3.5 months despite 
large amounts of mucin in conjunction with belladonna. He 
improved immediately and became asjonptomatic within 2 weeks 
after being placed on the usual milk and cream and alkali regime. 
The third patient received mucin for 6 months with only slight relief 
for 2 months, follov'ed by a relapse and no further response. He 
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had previously visited the Mayo Clinic, where surgery was recom- 
mended. Our Roentgen ray studies disclosed a typical clover-leaf 
deformity. An emergency operation performed a short time later 
revealed a large perforated duodenal ulcer. 

Because we can not justifiabl.y assign his response to any of the 
aforementioned groups we are including the case of D.F. in this 
categor^L Aside from occasional heartburn, his only sjnnptoms 
were repeated hemorrhages occmring as long as 1.5 years apart. 
In the interim he was able to eat all forms of food with impunity. 
We had hoped, therefore, to prevent further hemorrhages by mucin 
therapy. To date he has taken mucin for 5 months vdthout any 
apparent hemorrhages. Seven weeks after starting mucin, however, 
he developed .intense epigastric pain, heartburn, belching and 
repeated vomiting, all of which subsided in 2 weeks. His Roentgen 
ray films still show a definite duodenal defect. 


Table 5. — Miscellakeous. 


Name. 

Age. 

Sex. 

Duration 
of sjTnp- 

tODOfl. 

Mucin. 

period. 

Comments on results. 

D.F. 

1 

M 

IJ yrs. 

5 mos. 1 Asymptomatic at outset except for hemorrhages; 

1 pain, pjTOsis, vomiting, belching 7 wks. after 
! starting mucin, lasted 2 wks.; no recurrent 

1 hemorrhages. 

M, B.* 

42 

M 

“Years” 

0 mos. 

Slight improvement 2 mos.; relapse; no further 
improvement; perforated shortly after. 

s. s.* 

50 

M 

5 yrs. 

1 wk. I 

Nausea; discontinued mucin. 

W. B.* 

34 

1 

M 

1 ! 

6 yrs. 

1 

1 yr. 

i 

i Relief in 1 wk. ; 2 recurrences later while taking 
j mucin; relief by alkalies and diet after persis- 
tent symptoms for 3 1 mos. 


* Treated with mucin (90 to 100 gm. daily) elsewhere. 


Table 6. — Untoward Symptoms During Mucin Therapy’. 


1 

Refused 
to i 

continue, i 

1 

Unim- 

proved. 

Improved 

and 

relapse. 

Improved. 

Miscel- 

laneous. 

Total. 

Siunptoms intensified . 

1 

1 


2 


4 

Nausea 

1 


1 

2 

2 

6 

Nausea and vomiting . 

2 

1 

2 



5 

Nausea, Y’omiting and pain 

2 

3 



1 

6 

Anorexia 



1 

1 2 


3 

Flatulence 

, , 

3 

3 

3 

1 

10 

Diarrhea 


1 


1 


2 

Diarrhea and cramps . 



2 

2 


4 


Untoward Symptoms. We have found no report containing a 
record of the untoward symptoms which ina.y confront the physician. 
Accordingly we have reviewed our cases from this aspect. Table 6 
shows the frequency with which we encountered an intensification 
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of the prevailing symptoms, anorexia, nausea, vomiting, cramps, 
diarrhea and flatulence. That these symptoms are of no little 
importance is evidenced by the fact that by virtue of their presence 
some patients were compelled to discontinue mucin entirely, even 
though definite relief had been achieved; others were unwilling to 
give it an adequate trial and still others had to reduce the dosage, 
a factor which may have inhibited more striking results in some. 
In many, epigastric distress was noted for some time after the 
capsules were swallowed. 

Comment. The natural cycle of events experienced by individuals 
with chronic peptic ulcer, its disposition toward spontaneous remis- 
sions lasting for longer or shorter periods of time during which any 
type of food may be consumed with absolute impunity, recurrences 
as well as remissions which are antedated by and related to changes 
in the psyche, as well as other recognized factors must obviously 
make it extremely difficult to evaluate properly the advantages 
purported to be derived from any medicament designed for the relief 
of ulcer symptoms. Further, that a diet consisting of purged fruits 
•and vegetables and other well comminuted foods, such as Fogelson^>^ 
recommends in the beginning of mucin therapy, will by itself in 
many cases be conducive to a remission, irrespective of the number 
of previous recurrences, is a frequent observation. Consequently, 
we simultaneously observed as controls a group of 15 patients with 
peptic ulcer of many years’ duration, whom we treated by a similar 
diet, adding alkalies and belladonna wherever indicated. Our 
results to date have been almost uniformly satisfactory, some 
becoming asymptomatic immediately. None of them developed 
alkalosis or other untoward symptoms. Again, in our mucin series 
we observed several refractory cases which responded immediately 
to the substitution of alkalies. 

It is noteworthy nevertheless that partial or complete symptom- 
atic relief was achieved with mucin in 7 patients who failed to 
respond to other forms of therapy. Such results indicate that 
gastric mucin may have a place in the treatment of peptic ulcer, 
notwithstanding the shortcomings previously discussed as untoward 
symptoms, although prolonged observation under carefully con- 
trolled conditions is essential to the formulation of any definite 
conclusion. One may not anticipate many cures, however, because 
of the frequent operative and necropsy findings of larger or smaller 
penetrations into the pancreas, the intrinsic and extrinsic scar 
formations, their resultant influence upon the normal physiology 
of the stomach and especially the duodenum and the impossibility 
of normal anatomic restitution. At the present writing, then, we 
should advocate its use in cases refractory to other forms of treat- 
ment and as a ste]) toward the evasion of a siugical procedure. 
In view of the many available proprietary forms of mucin it is 
important that a preparation free from histamin substances , lw such 
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as the one we used, be administered. It is hoped that certain refine- 
ments in the manufacture of gastric mucin will ultimately eliminate 
the untoward symptoms herein recorded. 

Conclusions. 1. Gastric mucin probably acts not through its acid- 
combining power but by virtue of its demulcent effect. 

2. Experience vuth 30 mucin treated patients, as compared with 
15 ulcer cases receiving other forms of treatment, shows that some 
will not continue its use because ' of the disagreeable taste and 

• certain untoward symptoms. In others, prolonged administration 
effects no relief, whereas other forms of treatment are successful. 
In still others, relief is temporary and followed by a relapse. In 
the remainder relief occurs with mucin when other forms of therapy 
fail. 

3. Further refinements in its manufacture may widen its scope 
of usefulness in the treatment of peptic ulcer. 

Note. — We wish to ackaowledge ourindebtedness to Dr. Da\'id Klein of the Wilson 
Laboratories, who so kindly supplied us with the mucin. We are also grateful for 
the cooperation extended by the Misses S. Elkin, N. Taylor and D. Elliott of the 
. dietetic department of the Ivlichael Reese Hospital. ' 
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Man and Medicine. By De. Heney E. Sigeeist, Professor at the Uni- 
versity of Leipzig. Introduction by De. William H. Welch, Professor 
of the History of Medicine, The Johns Hopkins University. Translated 
by Margaret Galt Boise. Pp. 340. New York: W. W. Norton & Co., 

' Inc., 1932. _ Price, S4.00. 

In his foreword. Professor Welch says “Designed primarily to present in 
broad outlines a picture of modern medicine, with its historical and cultural 
background to students entering upon the study of their profession, the 
interesting character of this presentation, the artistic and orderly arrange- 
ment of the subject matter, the clear and flowing literary style, well pre- 
served, in Margaret Boise’s translation, the broad principles enunciated and 
especially the historical treatment makes the work scarcely less welcome to 
other cultivated readers, both medical and lay.” 

There is no doubt but that this statement is a happy one, and it reiterates 
the purpose and intention of the author who says that “This book is 
intended primarily to acquaint young people who have chosen to enter med- 
icine with the nature of their studies and their future profession. . . . 
It would, please me should the book stir the interest of physicians as well.” 

We have carefully read the book and enjoyed it immensely, but while 
doing so, could not help meditating upon the primary purpose as expressed 
by both author and introducer, and wondering whether its appeal to the 
graduate who will understand what it is all about and be familiar with the 
terms and the facts, will not be immensely greater than to the beginner 
who will no doubt be as astonished at the amazing breadth of the subject 
he hopes to learn as bewildered by its teraoinology. 

It is quite true that no physician will find the terminology other than 
simple and commonplace; a well-educated laj^an will understand it, but 
a youth just out of college must possess considerable perseverance as well 
as great interest in medicine if he ever finishes it. 

Occasional amusing mistakes in translation occur; one such on page 217 
is the confusion of the words “hybrid” and “bastard” that leads to the 
astounding statement in the last paragraph that “all huvians are bastards.” 
But this in no manner diminishes the excellence of the work, for no one 
incapable of realizing the error will ever read it. 

As we have enjoyed and profited by the book ourselves, we are glad to 
recommend it to others, especially, however, to graduates of medicine. 

J. McF. 


Psychopathology op Foeced Moveru3nts and the Oculogyeic Ceisbs 
OP Lethaegic Encephalitis, Monogeaph Seeibs No. 55. By Smith 
Ely Jellippe, M.D., Ph.D., of New York, N. Y. Pp. 219; 26 illustra- 
tions. New York: Nen^ous and Mental Disease Publishing Company, 
1932. Price, S4.00. 

Included in this thesis is an abstract of the more than 200 cases of 
lethargic encephalitis, reported up to 1931, in which there had occurred 
the oculog 3 Tic crisis. In addition, the author analyzes the 4 cases of patients 
seen by him in consultation. 
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The crisis is not an early manifestation of the disease and nearly alwaj^s 
it is_ confined to the Parkinsonian tj'pe. The ej'e spasms may be tonic 
dome or spasms of convergence. The crises may last from a few minutes 
to one or more daj's and may occur several times a day or may be a month 
apart. Certain psychological manifestations usually accompanj’^ it: “2. 
The thought movement is slowed. 3. The emotional state is mostly one 
of conscious anxious compulsion. 4. Involvement of consciousness. (dgil- 
ance) varies from slight to marked degrees of involvement.” In the finp l 
chapter, Psychopathology, is given the Freudian interpretation of these 
interesting phenomena, supplemented by the author’s personal views. 

Tliis inonograph is a welcome contribution to the literature of lethargic 
^cephalitis. The bibliography is voluminous, mostly foreign, and there 
is a fair index. . N. Y. 


The Expectant Mother’s Handbook. By Frederick C. Irving, A.B., 
M.D., Professor of Obstetrics, Hansard Medical School, etc. Pp. 203; 
26 illustrations. New York: Houghton Mifflin Companj^, 1932. Price, 


This is an excellent manual on pregnanci' for the average woman. The 
important topics as hygiene, diet, minor complications and danger signals 
serve as an e.xcellent standard for discussion by the ph}'sician of the proper 
course of life of his maternit}' cases. The chapter on anesthesia in labor 
might serve very well to offset some of the hysterical outbursts by lay 
VTiters in the past few years. Some of the material in the final chapter 
on evolution and heredity seems too technical for. the average woman. 
The book is rather sparselj’' illustrated. A widespread distribution of tliis 
book would do much to promote an intelligent interest in maternity prob- 
lems among the lait 3 ^ P. W. • 


Cancer: CmnizATiON: Degeneration. By John Cope. Pp. 293; 55 

illustrations. London: H. K. Lewis & Co'., Ltd., 1932. Price, 15/- net. 

If the student hopes to find in this book advanced scientific information 
about cancer, he will meet with disappointment, for the author, though 
a practitioner of medicine, is a philosopher and sociologist, and not a biolo- 
gist, pathologist or scientific oncologist. His idea is “to go back to the time 
before the first cancer research laboratorj^ was built and continue the ividc 
methods of investigation then in vogue.” This enables him to avoid tech- 
nicalities and “direct his words to. the medical profession in general, and to 
the educated members of the general public.” 

But the method involves him in errors, leads to dogmatic statements 
upon insufficient data, and to conclude liis book ivith philosophical specula- 
tions of questionable validity. The work more or less abounds with the 
familiar but false statement, used, for instance, b 3 " Wilty Me 3 "er and James 
Tobe 3 ’^, that “cancer has become one of the most curable of all diseases.’ 
Can ignorance account for such a statement or is there an international 
propaganda in this direction? BTiatever the experience of those experts 
who treat large numbers of “cancer cases” ivith “great success,” it must 
be remembered that the 3 ' onl 3 ' meet with that success in carefuU 3 ’ selected 
cases of appropriate types of tumors. AVith such facts in mind is it not 
Mcked to place before a la 3 ' reader, intelligent as he ma 3 ' be, the statement 
that “cancer has become one of the most cimable of all diseases”? It has 
not! Few cases are cured, and the incidence and death rate continually 
rise! But the reader soon finds that the only cases that are so “curable 
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are “very earlj’" cases.” Hence a variation of tlie original propaganda to 
“come early to get cured.” But Cope goes further; the real time to come 
is before there is a cancer. Use every possible means of preventing it. 

The author believes his vital message to be that cancer is caused by 
Degeneration. It, in turn, is the result of disease, inactivity or inadequacy 
of those organs in which it most frequently develops. This pgument is 
pursued systematically. Degeneration of the jaw, resulting in defective 
teeth, results from civilization and the change of foods from the tough and 
gritty bones and nuts ground up by the teeth of our savage ancestors, to 
the soft “paps” and “porridges” eaten by the spoon-fed youth of the pres- 
ent day. The improved quality of the foods leave no “roughage” for the 
stomach and intestines to work upon and thej’’ also soon “degenerate” 
with resulting gastro-enteroptosis, appendicitis, ulcers and cancers. Lack 
of use is the chief cause of the degeneration that results in the cancer. It is 
interesting to see this argument applied to the organ of sex, and the over- 
whelming prevalence of cancer of the uterus and breast referred to disuse 
and consequent degeneration of those organs! A lengthy digression upon 
sex and its problems, and a somewhat tedious plulosophic speculation upon 
social, moral, political and esthetic decadence somewhat along the lines 
made familiar by Lothrop Stoddart and Robert Briffault, winds up with 
the philosophical and sophistical conclusion that “To prevent cancer, 
therefore, our first object must be to exercise those organs which in the 
circumstances of our ciidlization are now being insufficiently used and thus 
to cause their invigoration and rejuvenation.” 

To one crushed under the wheel of misfortune, who has just been told 
that he is the victim of cancer, it is small comfort to learn that it might 
have been prevented if some thousands of years ago his stone-age ancestors 
could have been persuaded to continue to eat the same coarse foods, and 
to breed large families as rapidly as possible. Nor does it appeal strongly 
to the writer of this review to look hopefully to the future elimination of the 
disease by having our descendants of some thousands of years hence, revert 
to the same supposedly more beneficial manners and customs of sa'C’-agery. 

J. McF. 


Diseases op the Coronary Arteries (Myocarditis). By Don C. 
Sutton, M.S., M.D., Associate Professor of Medicine, Northwestern 
Universit}^, etc., and Harold Lueth, Ph.D., M.D., Formerly Instructor 
Phj'^siology, Northwestern University, Chicago. Pp. 164; 42 illustra- 
tions, 3 colored plates. St. Louis: The C. V. Mosby Company, 1932. 
Price, !55.00. 

This book is the result of the senior author's desire to answer various 
perplexing questions that have been asked him on the basis of his compiled 
experiences plus an unbiased review of the literature. Accepting the 
thesis of Huchard, that the cardiac symptoms of chronic cardiovascular 
disease are the product of arteriosclerosis of the heart, which is synonjonous 
with chronic myocarditis, he includes “(Myocarditis) ” in the title— a point 
of view which we hope is being increasingly abandoned today. Angina 
pectoris, dogmatically set down as the result of arteriosclerosis of the coron- 
ary arteries in the Introduction, is considered on page 28 el seq. from the 
various customary points of ^dew, the authors apparently concluding that 
it may be caused by any one of several conditions producing an insufficient 
blood supply. Chapter II, Physical Examination of the Heart, is concerned 
chiefly with electrocardiography; Chapter III, Anatomy, entirely with 
Gross’ description of the blood supply. Chapter D'', Pathology, having 
listed 3 possible causes of interstitial changes in the myocardium (acute 

VOL. 1S5, NO. 2. — ^TEimtTAnY, 1933 10 



274 


REVIEWS 


arteritis, toxic or bacterial interstitial proliferation and primary muscle 
degeneration), discusses i. a. Buerger’s disease, gumma, infarct, pericarditis. 
A certain lack of orderly arrangement adds to difficulties of comprehension; 
thus the summary at the end of Chapter V is found to summarize only part 
of the chapter; other chapters have no summarj’-; Fig. 42 (an experimentally 
produced aneurj'sm in a dog), seems to have landed on p. 151 purely by 
accident. A list of 213 references should prove useful, though it is bj^ no 
means exhaustive or even up to date. Thus wliile the book undoubtedly 
has its uses, it is disappointingly far from being the help that one might 
look for. E. E. 


English-speaking Students of Medicine at the University of Leyden. 

R. W. Innes Smith, M.D. (Edin.), With Foreword ijy John D. Com- 
BiE, M.D., F.R.C.P. (Edin.), Lecturer on the History of Medicine at the 
University of Edinburgh. Pp. 258; 1 illustration. Edinburgh: Oliver 
& Boj^d, 1932. Price, 16/- net. 

To_ American medicos the Universit 3 '^ of Le 3 'den should alwa 3 's have an 
especial interest on account of Boerhaave’s great influence, chiefly exerted 
through the Unii'ersit 3 '' of Edinburgh and English medicine, on 18th century 
medicine in tliis countr 3 L This book contains well over 2000 names of 
English, Scotch, Welsh and Irish students at Leirien, and 5 '-et the Reviewer 
was able to find only a few vlmericans among them (Cp. “John Adams, the 
Virginia Americanus, 1794, Med.”). Tins confirms the statement made to 
the reviewer a few 3 "ears ago that he was the first American to work in the 
Boerhaave laboratory at Le 3 'den for more than a century. 

Going beyond Peacock's publication in 1882 of an “Inde,x to the English 
Speaking Students who have Graduated at Le 3 'den Universit 3 ^,” the present 
volume not onl 3 '- lists all those who have attended the Universit 3 ’^ but 
follows (except in the case of the most famous) their subsequent career in 
a concise manner that convei's a wealth of information in a small space, 
often derived from almost inaccessible sources. This painstaking work 
should be not only invaluable to students of medical history but also a 
stimulus to its readers to visit this charming center of learning. The influ- 
ence of Le 3 ’^den was so great for over a centur 3 '- that it was the most sought 
after resort of those seeking the best in medical education. To-day it not 
only produces and harbors eminent scholars but preserves to a marked degree 
the charming atmosphere of its former eminence. The old Universit 3 ' 
building with its Senate Chamber and its adjoining waiting room for the 
candidates about to be e.xamined (“Hie sudavit sed non frustra”), Boer- 
haave’s “Hortus” and the adjacent shop of the famous Elzevirs are well 
worth a visit, as those who attended the recent Congress of Medical History 
there can testif 3 L E. K. 


California’s Medical Story. 63 "^ Henry Harris, M.D., Associate 
Clinical Professor of Medicine, Universit 3 " of California; Chief of Medical 
Department, San Francisco Pol 3 xlinic. With an Introduction b 3 ’' Charles 
Singer, M.D., D. Litt., University of London, London, England. Pp. 
421; illustrated. San Francisco: J. W. Stac 3 ’', Inc., and Springfield, 
Illinois: Charles C Thomas, 1932. Price, S7.00. 

The grovdng list of state medical histories being published in tWs countr3', 
if the additions and standards continue at the present rate, bids fair not 
onlv to proidde much instructive “local” entertainment, but also to ensure 
a corpus of American medical histoo' data that would hardly otherwise be 
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accumulated. This, the latest of the series, has certain novel features that 
especially commend it to the general (in addition to the local) reader. _ As 
Charles Singer points out in the Introduction, “For the study of medical 
history, Cahfornia presents quite exceptional advantages. The geographical 
isolation of its population makes a true local study more valid than would 
be ^e case for most states. The earlier records. have been better and more 
lovingly preserved in California than in any other civilization that has 
developed so recently and so rapidly. The presence of first-class hbrary 
facihties is unique for so youthful an aggregate. The very rapid evolution 
of Californian civilization has carried with it a no less rapid evolution of 
medicine from the primitive and magical to the highly scientific, though no 
less human, discipline which is enabling the medical schools of the State 
to provide as well equipped medical men as are to be found an 3 Tvhere in the 
world.” A good balance has been maintained between readabilitj’’ and 
documentation, illumined by gleams of humor, which occasionally are at 
the State’s expense. The local taboo of climate is touched upon with 
humorous satire. The volume has been beautifully prepared by the 
Grabhorn Press with unusually attractive type aiid paper. Even the diffi- 
cult subject matter of the illustrations has been successfully handled. The 
extensive bibliography and careful indices further add to a splendid produc- 
tion. E. K. 


The House That Freud Built. By Joseph Jastrow, Ph.D., LL.D. 

Pp. 293. New York: Greenberg, 1932. 

The method of psychoanalysis can hardly have failed to arouse the 
curiosity if not the active concern of specialists, general practitioners and 
thoughtful laymen who are impressed by the increasing strain that the 
complexities and tension of modern life have put on the “psyche” and b}’’ 
the evidence of its increasing failure to stand up under this strain. Attempts 
to evaluate the psychoanalytic method, however, are made so difficult and 
the overemphasis of sex has been so repugnant to the average man that the 
psychoanalytic method today remains about as much sub judice as at any 
time since its discovery 50 years ago. From its very nature the truth of its 
premises can never be tested, as could the bacterial theory of infectious 
disease, for instance, and the therapeutic test is notably difficult and falla- 
cious. Holding to the middle course, the author discusses in nontechmcal 
language the pros and cons of this important topic, giving due weight to 
its aclfievements and properly discounting its exaggerations. This evalua- 
tion then by an unbiased, skillful writer on psychological topics should 
prove valuable to many. E. K. 


Anesthesia. By W, Stanley Sykes, M.A., M.B. (Cantab.), ■ D.P.H. 
(Leeds), M.R.C.S., Anesthetist to the General Infirmary at Leeds, etc. 
With a section on Local Anaesthesia bj'^ P. J. Moir, M.C., M.B. (Glas- 
gow), F.R.C.S. (Eng.), Hon. Assistant Surgeon, General Infirmary at 
Leeds, etc. Pp. 128; 6 illustrations. New York; W. W. Norton & Co., 
Inc., 1932. Price, S2.00. 

Sykes has crowded into one small book much practical experience con- 
cerning inhalation anesthesia. In Part I on “General Principles” he 
outlines clearly first the essential rules to be followed in the administration 
of an anesthetic, and then details the psj'chologic aspect of anesthesia, and 
the treatment of the various complications that may arise. In Part II on 
“Methods” he devotes chapters to each of the usual inhalation anesthetics 
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used in England. Ethyl chlorid, chloroform and the less commonly used 
anesthetic mixtures are fuUy discussed, whereas ethylene, avertin and 
rectal anesthesia are dismissed with a paragraph or two. Part III on Local 
^ and Eegional Anesthesia is little more than a brief description of the method. 
The complications and their remedies, so clearly detailed in the first part 
of the book are conspicuous by their absence in Part III. The book is 
excellent as a practical handbook for beginners in general anesthesia. 

L. F. 


The Heart Rate. By Ernst P. Boas, M.D., Associate Ph 3 'sician, Mt. 
Sinai Hospital, New York City and Ernst P. GoLDScmnoT, Ph.D., 
Research Fellow (1930-1931), Department of Surgerj’’ in the Yale 
Universitj^ School of Medicine. Pp. 166; 68 illustrations of figures and 
charts. Springfield, Illinois: Charles C Thomas, 1932. Price, S3.50. 

Boas and GoLnscHMiUT studied the diurnal and nocturnal variations 
in heart rate by means of the cardiotachometer, an instrument for the con- 
tinuous recording of heart beats. Observations were carried out in 103 
normal adults over periods of from 12 to 24 hours, showing the variations 
in heart rate accompanjdng sleep, exercise, food-taking and various other 
episodes of daily life. Studies of 27 jmung bo 5 's undertaking exhausting 
exercise, and of 77 patients undergoing anesthesia and operation are 
reported. The last chapter consists of observations on “The Heart Rate 
in Disease.” A number of small groups of patients were studied: Hyper- 
thjToidism (10), Neurocirculator 3 ^ Asthenia (12), Progressive Muscular 
D 3 ’-strophy (7), Poliomyelitis (7), Vahnilar Disease (9), Active Rlieuinatic 
M 3 ’-ocarditis (?), Congestive Heart Failure (?), Arthritis Deformans (?), 
Auricular Fibrillation (?), and Heart Block (?). (The Question marks 
indicate that the number of patients is not stated.) 

The observations reported in tliis book are carefull 3 ’^ made and of con- 
siderable interest. The authors haA^e occasionall 3 ’^ been tempted to be a 
little uncritical in their discussion of the implications pf some of their 
obserA^ations. F. W. 
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' NEW BOOKS. 

Men Against Death. By Paul nsKRUiF. Pp. 363; illustrated. New 
York: Harcourt, Brace & Co., 1932. Price, S3. 50. 

Physieal Chemistry for Students of Biology and Medicine. By David 
iNGEESOLL Hitchcock, Ph.D., Associate Professor of Ph 3 'siology m the 
Yale University School of Medicine. Pp. 182; 26 illustrations. Spring- 
field, ni.: Charles C Thomas, 1932. Price, S2.75. 

Oral Spirochetes and Related Organisms in Fusospirochetal Disease. By 
David T. Smith, A.B., M.D., Associate Professor of Aledicme, Duke 
UniA'ersitv School of Medicine, Durham, N. C. Pp. 243; 53 illustrations. 
Baltimore: The Williams & Wilkins Compan 3 ', 1932. Price, S4.50. 
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A Manual of Embryology. By J. Eknest Fkazer, F.R.C.S. (Eng.), Pro- 
fessor of Anatomy in the University of London; Lecturer at the Medical 
School of St. Mary’s Hospital, etc. Pp. 486; 282 illustrations. New 
York; WiUiam Wood & Co., 1932. Price, $8.00. 

A Guide to Human Parasitology. By D. B. Blacklock, M.D. (Edin.), 
D.P.H. (Lonb.), D.T.M. (Liver.), Professor of Parasitology, Liverpool 
School of Tropical Medicine, the University of Liverpool, etc., and T. 
Southwell, D.Sc., Ph.D,, A.R.C.Sc., F.Z.S., F.R.S.E., Lecturer in 
Helminthology, School of Tropical Medicine, Liverpool, etc. Pp. 271; 
122 illustrations and 2 colored plates. New York; William Wood & Co., 
1932. Price, $4.00. 

Anleitung zur Fruhzeiligen Erkennung der Krehskrankheii. By various con- 
tributors. Pp. 134. Leipzig; S. Hirzel, 1932. Price, Rm. 3.~. 

Varicose Veins and Haemorrhoids. By V. Meisbn, M.D., Former Chief 
Surgeon to the Policlinic, Sundby Hospital, Copenhagen. • With a Preface 
by Aug. Keogh, Ph.D. Pp. 149; 25 illustrations and 8 colored plates. 
Copenhagen; Levin & Munksgaard, 1932, and London; Oxford Uni- 
versity Press, 1932, (No price given.) 

Non-iropical Sprue. By Th. E. Hess Thaysen, M.D., Senior Physician 
to the St. Elisabeth’s Hospital, Copenhagen. Pp. 258; 39 illustrations. 
Copenhagen; Levin & Munksgaard, 1932, and London; Oxford Uni- 
versity Press, 1932. (No price given.) 

Radiologic Maxims. By Harold Swanbbrg, B.Sc., M.D., F.A.C.P,, 
Editor, the Radiological Review; Radiologist, Saint Mary’s Hospital and 
Blessing Hospital, Quincy, 111., etc. With a Foreword by Henry Schmitz, 
A.M., M.D., LL.D., F.A.C.R., F.A.C.S., Professor of Gynecology and 
Head of the Department, Loyola University School of Medicine, etc. 
Pp. 127, Quincy, 111. ; Radiological Review Publishing Company, 1932. 
Price, $1.50. 

Experimental Analysis of Development. By Bernard Dubken, Professor 
in the University of Breslau. Translated by H. G. and A. M. NE^VTH. 
Pp. 288; 120 illustrations. New York; W. W. Norton & Co., Inc., 1932, 
Price, $4.75. 

Habits. Their Making and Unmaking. By Knight Dunlap, Professor of 
Experimental Psychology in the Johns Hopkins University. Pp. 326. 
New York: Liveright, Inc., 1932. Price, $3.00. 

Streptococci in Relation to Man in Health and Disease. By Anna W. 
Williams, M.D., First Assistant Director, Bureau of Laboratories, 
Department of Health, City of New York. Pp. 260; 7 plates, 1 figure 
and 19 tables. Baltimore: The Williams & Wilkins Company, 1932. 
Price, $5.00. 

Poliomyelitis. A Survey Made Possible by a Grant from the International 
Committee for the Study of Infantile Paralysis. Organized by Jerejiiah 
Milbank. Pp. 562; 24 plates (1 in color), 82 tables and 19 charts. 
Baltimore; The Williams & Wilkins Company, 1932. Price, $6.00. 

The Surgical Clinics of North America, Vol. IS, No. 6 {Philadelphia Number, 
December, 19SS). Pp. 280; 110 illustrations. Philadelphia: W. B. 
Saunders Companj'^, 1932, 

The Medical Clinics of North America, Vol. 16, No. S {University of California 
Number, November, 1932). Pp. 195; 31 illustrations. Philadelphia: 
W. B. Saunders Company, 1932. 

Growth. By the late Jmies Lorrain Smith, M.D., LL.D., D.Sc., F.R.S., 
Professor of Pathology, University of Edinburgh. Edited by J. S. Hal- 
dane, C.H., M.D,, F.R.S. Pp. 131; 1 illustration. Edinburgh; Oliver 
& Boyd, 1982. Price, 6/- net. 
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The 1952 Year Book of ^ Radiology. Diagnosis. Edited by Charles A. 
D ATERs, Associste in Roentgenolog}'^, Johns Hopkins University 
Assistant Visiting Roentgenologist, Johns Hopkins Hospital. Thera- 
peutics. Edited by Ira I. KapIjAn, B.Sc., IM.D., Director, DiTOion of 
Cancer, Department of Hospitals, City of New York, etc. Pp. 750; 
498 illustrations. Chicago: The Year Book Publishers, Inc., 1932. 
Price, S6.00. 

Modem Alchemy. By Williaai Albert Noyes, University of Illinois, and 
W. Albert Noyes, Jh., Brown University. Pp. 207; 17 illustrations. 
Springfield, HI.: Charles C Thomas, 1932. Price, 83.00. 

The Diagnosis and Treatment of Postural Defects,. By Winthrop Morgan 
Phelps, _B.S., M.D., M.A., E.A.C.S., Professor of Orthopedic Surgerj’^, 
Yale University, etc., and Robert J. H. Kaphuth, Assistant Professor of 
Physical Education, Yale Universit 3 % etc. Pp. 180; 107 illustrations, 
14 tables. Springfield, III.: Charles C Thomas, 1932. Price, §4.00. 


NEW EDITIONS. 


The Early Diagnosis of the Acute Abdomen. Bj”^ Zachary Cope, B.A., M.D., 
M.S. (Bond.), F.R.C.S. (Eng.), Surgeon to St. Mary’s Hospital, Pad- 
dington; Senior Surgeon to the Bolingbroke Hospital, Wandsworth 
Conunon, etc. Pp. 248; 30 illustrations. Sixth e^tion. New Y^ork: 
O.xford University Press, 1932. Price, 83.25; 

Outline of Preventive Medicine. Prepared Under the Auspices of The 
Committee on Public Health Relations, New York Academj’- of Medi- 
cine. By 24 Contributors. Editorial Committee: Frederic E.Sondern, 
Charles Gordon Heyd, and E. H. L. Corwin. Pp. 462. Second edi- 
tion, rerised and enlarged. New York: Paul B. Hoeber, Inc., 1932. 
Price, 85.00. 

“Following the suggestions made by the reviewer of the book, three new chap- 
ters have been added and additional material included in many of the other 
chapters" (24). (From the Editorial Committee’s Introduction.) 


A Laboratory Manual of Physiological Chemistry. Bj’’ D. Wright Wilson, 
Benjamin Rush Professor of Ph 3 ^siological Chemistr 3 ', University of 
Penns 3 dvania. Pp. 284. Second edition, thoroughly revised. Balti- 
more: The Williams & Wilkins Compan 3 ’^, 1932. Price, 82.50. 

“It might be emphasized to students using this manual that it is not intended 
as a reference book. The experiments have been selected to furnish experience 
and information in the various branches of physiological chemistry. Certain 
quantitative methods have been chosen from among a large number available 
on account of their didactic value and the relatively simple outfit of laboratory 
apparatus required for their execution.” (From the Author’s Preface.) 

A Text-book of Pathology. By W. Gi MacCalluji, Professor of Pathology 
and Bacteriolog 3 ^, Johns Hopkins Universit 3 ^, Baltimore. Pp. 1212; 
652 illustrations. Fifth edition, thoroughl 3 ' rerised. Philadelphia: 
W. B. Saunders Compan 3 ", 1932. Price, 810.00. 


An Introduction to Dermatology. B 3 ' Norjian Walker, Kt.,_M.D., LL.D., 
F.R.C.P., Consulting Ph 3 "sician for Diseases of the Skin, The Eo 3 'al 
Infirmar 3 ’^, Edinburgh. Assisted b 3 ' G. H. Perchal, M.D., Ph.D., 
F.R.C.P., Assistant Ph 3 'sician. Pp. 382; 100 plates_ (82 in color) and 
92 te.xt illustrations. Ninth edition. New York: William Wood & Co., 
1932. Price, 87.00. . . • 

This edition differs from the preceding largely because the therapeutic teachings 
have been so thoroughly revised — a change made necessary by the many newer 
methods which have developed in the dermatological field in the past S yeare. 
Twenty-eight now illustrations and plates have been added, together with three 
dermatoses which have more recently secured places as dermatologic entities. 
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Tobacco Sensitiveness in Thromboangiitis Obliterans. — One of the 
earliest suggestions as to the etiology of thromboangiitis obliterans 
was that it in some way depended upon the overuse of tobacco. Various 
other hypotheses have been advanced, such as a specific infection, an 
endocrine imbalance or a toxic factor being responsible, tobacco being 
the most frequent toxic agent. Probably there would be a ^eater 
belief in the importance of this plant in the etiology of the disorder 
if it could be shown that all individuals who are so diseased use tobacco, 
but in many instances of tluromboangiitis obliterans the patients have 
not used tobacco of any Idnd. The great majority, however, have 
been heavy smokers. Haekavt, Hebald and Silbeet {Proc. Soc. 
Exp. Biol, and Med., 1932, 30, 104) have recognized the importance 
of this weed plant- in the etiology of thromboangiitis obliterans, and 
Silbert, particularly, has studied the incidence of the disease in smokers 
and nonsmokers. He has observed no typical incidence of the disease 
in men who did not smoke and he likewise has seen clinical improve- 
ment in the disease when the use of tobacco was stopped. The question 
has been further studied by investigating the specific hypersensitive- 
ness to tobacco. Sixty-eight cases of the disease were studied, and 122 
controls who were heavy smokers. A goodly number of the latter 
were Russian Jews. Extracts of tobacco were prepared in several ways 
and five different extracts were tested on every case of thromboangiitis 
obliterans and every control by the usual methods of testing skin 
sensitivity. Eighty-three per cent of the cases of thromboangiitis 
obliterans reacted to one or another of the tobacco extracts with vary- 
ing degrees of intensity. Of the controls about 10 per cent gave a 
reaction, none of which was marked. Among the controls were 15 
patients who had circulatory disturbances of the lower extremities, 
arteriosclerotic in character, all of whom were tobacco negative. Among 
16 persons suffering from hay fever, all reacted positively to tobacco, 
whereas only 2 of the 68 patients with thromboangiitis obliterans 
reacted to rag\veed. Fifteen of these patients, however, reacted to 
other antigens, but in all of them tobacco was the dominant one. From 
these studies the authors attempt to draw no definite conclusions other 
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than that a large percentage ‘of the patients suffering from thrombo- 
angiitis obliterans are allergic and that this allergy is characterized 
by hypersensitiveness to tobacco. 


The Blood Picture in Exophthalmic Goiter and Its Changes Resulting 
from lodin and Operation, A Study by Means of the Supravital 
Technique. — Ordinary methods that have been used routinely for tlie 
past quarter of a century in counting the blood are being supplemented 
more and more by more highly specialized studies than those used in 
the past. The introduction of a comparatively simple technique 
of supravdtal staining of blood examination has made this possible. 
An example of these types of studies is seen in the paper by Hertz and 
Lehman (J. Clin. Invest., 1932, 11, 1179), who studied the blood of 
patients suffering from exophthalmic goiter. They found that the 
most characteristic and marked alteration from the normal blood 
picture in patients with exophthalmic goiter consisted in a relative 
and absolute increase in the number of monoc^des, the figure averaging 
14.1 as contrasted with the normal average of 5.7. The percentage of 
Ijonphocytes was also increased, although the absolute number was 
normal. Discrepancies of the blood reports of the past have arisen 
probably from misclassifying monocytes as lymphocytes. The mono- 
cytes tend to increase witli an increase in the basal metabolic rate, 
whereas the lymphocytes have a downward tendency as the metabolism 
rises. After the administration of iodin there occurs a reduction botli 
in the total number and the percentage of poljnnorphonuclears and a 
decrease in the lymphocytes. This reduction in the monocytes is pro- 
portional to the reduction in the absolute metabolic rate. Operation 
on the thyroid is followed by an increase in the total number of leuko- 
cytes as a result of an increase of pol;>Tnorphonuclears and monocytes, 
of which only the percentage of monocytes has changed significantly. 
After operation, in the final changes in the blood picture it is noted 
tliat there is a lowering of the metabolic rate that is proportionately 
greater than the change in tlie blood picture. The authors correlate 
Aschoff’s ideas concerning the monocyte of the circulating blood being 
a part of the. reticuloendothelial metabolic apparatus with tlieir own 
results, hinting that activation of this system oceurs in hjqierthjToidism 
and that iodin depression is linked with a depression of the reticulo- 
endothelial system. 
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Methods for Administering Fluids. — In the last issue we reviewed 
briefly the fluid and salt requirements of surgical patients. The next 
step is to determine tlie methods by which the materials required may 
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be supplied. This is especially true in those patients in which tlie 
fluid and salt loss is gi-eat. There can be no doubt but that the oral 
method is by far the best if there is. not contraindication to the admin- 
istration of fluids by mouth. With the aid of a Jutte tube large amounts 
of fluid containing salts and nutritive material can be administered. 
Unfortunately in the abdominal cases of an obstructive or suppurative 
character the oral method cannot be used. The subcutaneous method 
is useful, but even when used as suggested by Bartlett {Ann. Surg., 
1921, 73, IGl) with the addition of novocain to the solution it is pain- 
ful. It cannot, as a rule, be used over a period of many days and 
free movements of the patient are definitely restricted. The rectal or 
colonic method has the disadvantage that over long periods the rectum 
is apt to become intolerant. Furthermore, when large amounts of 
fluid are necessary this method is not adequate in itself. Fleming 
{J. Am. Med. Assn., 1931, 97, 6) has shown that large amounts of 
fluid in the colon may initiate the spread of an abdominal infectiop 
by stimulating peristalsis, a condition wliich we seek above all to avoid 
in abdominal suppuration. Increasing evidence published during the 
past 2 years indicates that little, if any, glucose is absorbed from the 
rectum or colon. Indeed, McNeally and Willems {Surg., Gynec. and 
Obst, 1929, 49, 794; Arch. Surg., 1931, 22, 649) found that when glucose 
was added to the fluid placed in the colon the absorption of water was 
retarded. The work of the above authors and that of Pressman (Am. 
J. Med. Sci., 1930, 179, 520), Ebeling {Ibid., 1932, 183, 876) and 
vScoTT and Zweighaft {Arch. Ini. Med., 1932, 49, 221) are in agreement 
that little, if any, glucose is absorbed by this route. Certain of these 
studies were made in man wlfile others were made in experimental 
animals. Ebeling (Am. J. Med. Sci., 1932, 183, 876) found that only 
in the markedly hypoglycemic animal did the absorption of glucose 
from the colon approach that from the ileum. Perusse {Surg., Gynec. 
and Obst., 1932, 54, 770), on the other hand, found that a 1 per cent 
solution of glucose was absorbed to a greater degree than was a 5 per 
cent solution. However, the total amount absorbed even when the 
1 per cent concentration is used is so small as to be of very little thera- 
peutic value. Most of those who have studied the subject agree that 
tap water and normal saline are rapidly absorbed from the rectum 
and colon. The intravenous method has the advantage of permitting 
fluid to be placed directly in the blood stream. The fluid may be 
introduced at a predetermined rate so that the amount of fluid, salt 
and glucose introduced can be accurately estimated. The paper of 
Matas {Ann. Surg., 1924, 79, 643) is still one of the classics on this 
subject. The most distressing aftermath of intravenous infusions is 
the frequency with which chills occur. Stokes and Busman (J. Am. 
Med. Assn., 1920, 74, 1013) believed that substances in the rubber 
tubing were responsible for a large number of these. Many other 
theories have been advanced, but the work of Seibert {Am. J. Physiol., 
1923, 67, 90; Arch. f. exp. Path. u. Pharin., 1927, 121, 247) has been 
the most promising. This worker had found that certain river bac- 
teria, the split products of which pass over in the distillate, are respon- 
sible for most of the chills encountered. Rademaker {Ann. Sxirg., 
1930, 92, 19.5) has reported a method of distillation of water and prepa- 
ration of the solutions which has, to a large extent, eliminated the 
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chills in those institutions which have adopted tlae method. Vincent 
(/. Pliarm. and Exp. Therap., 1929, 36, 107) and Hieschfeld, Hyman 
and Wangek {Arch. Int. Med., 1931, 47, 259) have pointed out the 
dangers of rapidly introducing a large amount of fluid in the blood 
stream. The latter authors were able to produce .chills, a fall in the 
blood pressure and an increase in the pulse rate by the rapid intro- 
duction of saline solutions intravenously. When the same solutions 
were given slowly no such untoward effects were encountered. These 
results indicate the advantages of the slow continuous intravenous 
drip. Matas {Ann. Sxirg., 1924, 79, 643), Hendon {Med. Arts and 
Indianapolis Med. J., 1931, 34, 491), Austin and E-avdin {Trans. Coll. 
Phys., Philadelphia, 1931, 53, 10) and Hoeslev {Arch. Sxirg., 1931, 22, 
S6) have written on the advantages of the sloiv continuous intravenous 
drip. In each individual patient the clinician must first determine 
the needs of the patient from tlie standpoint of total fluid, salt and 
glucose and then make use of the methods of administration available 
to accomplish the deshed result in the particular patient. 
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Studies on the Treatment of Diabetes by Diathermy of the Pancreas. 
— It ha\dng been shown experimentally that diathermy is capable of 
increasing the activity of many of the glands of internal secretion, 
including the pancreas in e.xperimental animals, Rausch {Deidsch. med. 
Wclmschr., 1932, 58, 1244) applied diathermy as a therapeutic measure 
in 12 patients with diabetes of varying degrees of severity. In every 
instance the patient was under adequate control both as to his consump- 
tion and his utilization of carbohydrate. The author concludes that 
in mild cases diathermy has the most favorable results. In such cases 
its systematic application significantly raises sugar tolerance, even 
permitting the patient to use greater quantities of carbohydrate than 
the minimum required so that he may carry on efficiently. The in- 
crease in pancreatic activity may even permit the patient to go without 
the use of insulin. In cases of medium severity the therapeutic value 
of diathermy is less, for sugar tolerance is only^moderately increased, 
the greatest extent being sucli as to permit the patient to omit up to 
about 40 units of insulin. In advanced cases the best tliat can be hoped 
for from diathermy is a small reduction in the required dose of insulin. 
The mechanism by which diathermy produces these effects is believed 
to be that of increase in insulin production as a result of local improve- 
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ment of circulation in tlie pancreas witli secondary increase in the 
activity of the islands of Langerhans. The author obtains the best 
results when an electrode of 60 sq. cm. of area is applied over the 
pancreas region combined vdth one of 100 sq. cm. applied to the abdo- 
men. The intensity of current should be raised to a point of maximal 
heat tolerance and the duration of treatment should be from § to 1 hour, 
preferably the latter in the majority of cases. 

Clinical Comparison of Ergotoxin and Ergotamin. — Notwithstanding 
the great interest in the chemistry and pharmacology of ergot and its 
various constituents, there remains considerable imcertainty both as 
to the clinical action of the alkaloids isolated, as well as to the other 
constituents present in the crude drug. At the request of the Thera- 
peutic Trials Committee of the Medical Research Coimcil of Great 
Britain, Moir {Brit. Med. J., 1932, 1, 1022) undertook to study the 
clinical effects of ergotoxin ethanesulphonate and ergotamin tartrate 
(gynergen). As these alkaloids are not used during partuition, but in 
puerperium, a bag was introduced into the uterus usually at the 7th 
day of the puerperium. The bag was conneeted with tubing to a 
mercury manometer, and this, in turn, was fitted with a float by means 
of which variations of intrauterine pressure were recorded on a drum. 
A different patient was used for eaeh test. Twenty-five cases were 
given either ergotoxin or ergotamin. The ergotoxin salt was tested in 
0.25 mg. intravenous, 0.25, 0.5 and 1 mg. intramuscular and 1, 2 and 
2.5 mg. oral doses. The ergotamin salt was administered in 0.25 and 
0.5 mg. intravenous, 0.25, 0.5 and 1 mg. intramuscular and in 1.5, 2 
and 3 mg, oral doses. Both alkaloids were found to be very active in 
stimulating uterine contractions. After the intravenous doses 4 to 
10 minutes elapsed before the onset of contraction; after intramuscular 
injection 15 to 45 minutes were required. The effect of the oral doses 
was erratic. After the larger doses the contraction came at about 
1-minute intervals. The duration of the effect was in excess of 3 hours. 
The effect of the alkaloids on the cardiovascular system was not studied. 
No serious side effects were observed. Three patients complained of a 
feeling of depression and weight in the head, and 1 patient of nausea 
and headache. It is concluded that the optimal dosage of both ergo- 
toxin and ergotamin was 0.5 mg. intramuscularly. Doubling this 
dosage produced but slight increase in action. The observations 
presented show that ergotamin and ergotoxin are indistinguishable 
from each other in their clinical actions. 


Comparative Studies on Adrenalin, Sympatol and Ephetonal.— The 
existing confusion as to the relative actions of these three somewhat 
similarly acting substances upon the pulse, blood pressme and blood 
sugar lead E. Schilling and Gerta Kopp {Deuiscli. med. Wclinschr., 
1932, 58, 1399) to present the results of a series of parallel observations 
carried out upon patients. The intramuscular injection of adrenalin 
in doses of 0.7 to 1 mg. regularly produces a marked rise of blood pres- 
sm-e, blood sugar and pulse rate which persists on the average for more 
than 2 hours. The similar administration of sjonpatol in doses of 180 
to 240 mg., on the other hand, causes only a very mild and brief rise 
in blood pressure and blood sugar without detectable influence upon 
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tlie pulse rate. Doses of from 1 to 2 grams of sjmipatol administered 
orally are without demonstrable effect. Ephetonal given in quantities 
of 100 mg. orally manifests slight adrenalin-like actions on blood 
pressure, blood sugar and pulse, but the reactions from such doses are 
weaker than those which follow the intramuscular injection of 1 mg. of 
adrenalin. 


The Experimental Basis for the Treatment of Bronchitis With Ether 
According to Bier. — The pharmacologist, T. Gordonoff, {Deutscli. 
vied. Wchischr., 1932, 58, 1358) presents the results of his own experi- 
ments as well as those of others, in support of the validity of Bier’s 
recommendation of the use of ether in the treatment of bronchitis, 
particularly the postanesthetic variety. The dose recommended by 
Bier is 0.5 cc. of ether administered frequently by hypodermic injection. 
Ether thus employed should be classed as a true expectorant. In the 
course of its excretion through the lungs it increases respiration, dilates 
the lung capillaries, produces a slight rise in blood pressure and causes 
increased blood flow through the lungs. It also increases both the 
quantity and fluidity of bronchial secretion and apparently in many 
cases actually enhances tlie rate at which bronchial secretion is trans- 
ported out of the lungs by way of the trachea. Combined with the 
foregoing actions ether exerts an insignificant bactericidal and a more 
marked bacteriostatic action and probably somewhat facilitates phago- 
cytosis. The author concludes that from an experimental basis ether 
merits the rank of being peculiarly effective expectorant. 
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Juvenile Acrodynia: Report of 11 Cases.— Crawford (Arch. Derm, 
and Syphilol., 1932, 26, 23S) states that infantile or juvenile acrodjmia 
is a striking disease sjmdrome of the neuromuscular and mucocutaneous 
systems. It has been recognized in Australia for the past 40 j^ears, but 
only for the past 15 years in the United States and for the past 12 years 
in Canada. The first cases in England, where it is often called Swift’s 
disease, were those reported by Doak. In continental Europe it was < 
first reported by Feer of Zurich in 1923, and it is often called Feer’s 
disease. It affects infants and children from 2 montlis to 2 years of age, 
and occasionally older children and adults. The ages of the majority 
of tlie children affected are betn-een 1 and 2 years. Males and females 
are affected equally. Although all of the cases of this report were 
wliite children, some suspected cases have been seen in negro children. 
The disease lasts from 6 weeks to 1 j^ear. Relapses after a few weeks 
or months of recovery are frequent. The mortality rate ranges between 
5 and 10 per cent. The prognosis should always be guarded as sudden 
and unexpected deaths occur. The vdetims are highly susceptible to 
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pneumonia, which often terminates fatally. In this series the mortality 
rate was 36 per cent and was due cliiefly to pneumonia. The treatment 
is difficult as there is no specific remedy and symptomatic ^treatment is 
of little avail. Sedative drugs are of no value. • Feeding is of the great- 
est importance, as those receiving regular nourishing food usually do 
well, wliile those whose diets are inadequate or who refuse food do 
poorly. Gavage must be used if necessary. Foods rich in vitamins A 
and B are indicated, and abundant orange and tomato juice, yeast 
and cod-liver oil seem to be beneficial. A diet of liver has been advo- 
cated on the basis that it contains a definite curative faetor. Ultra- 
violet irradiation is of no value. Cold applications to the skin give the 
most relief. Calamine lotion made up in camphor water is soothing 
to the general cutaneous surface. Cold wet dressings of 1 per cent boric 
acid solution, physiologic salt solution. Ringer’s solution or very dilute 
solutions of aluminum acetate to the extremities and the genitalia are 
soothing. Daily application of olive oil or ointment of rose water tend 
to keep the sldn soft and to prevent dryness. 

The Leukocytic Response to Measles. — Benjamin and Ward (Am. 
J. Dis. Child., 1932, 44, 921) studied the leukocytic reactions in 46 cases 
of measles, including observations on 20 cases during the period of 
incubation. They used the supravital teclmique and the analysis was 
based on the use of a table of normal values for each of the white cell 
elements during the different ages of childhood. During the incubation 
period the variations in the numbers of leukocytes was relatively slight. 
On the first day of the prodromal stage the leukocytic pictirre showed 
striking alteration, manifested principally by a fall in the number of 
lymphocytes. At the height of disease all of the cell elements contribute 
in the production of a leukopenia. Histologic changes observed in the 
lymph nodes obtained from one of the patients indicated that the 
development of the lymphopenia in measles was coincident with marked 
hyperplasia of the lymphoid tissues. The young leukocytes in the glands 
did not appear in great numbers in the blood stream until the beginning 
of convalescence. The onset of the prodromal period of measles is 
peculiar in that there is usually a fever of quite marked degree with 
little other evidence of illness. At the same time the blood picture 
undergoes a marked change that is quite out of proportion to the 
clinically mild appearance of the illness. This is a point very highly 
suggestive of measles. 


Antitoxin Content of the Blood Serum of Children With Negative 
Reactions to the Schick Test.— Messeloff and Karsh {Am. J. Dis. 
Child., 1932, 44, 999) titrated the blood of 51 children Avith negative 
Schick reactions for tlie antitoxin content. Forty-eight (94 per cent) 
had at least unit of antitoxin per cubic centimeter of blood serum. 
In 1 case this value was betw^een -gV and xw ^nit, and in 2 other cases 
between fiiid ^ nnit per cubic centimeter of serum. They did not 
find any child with a negative reaction to the Schick test witli no anti- 
toxin in the blood. In cases reported with negative Schick reactions 
with little or no antitoxin in the blood, this discrepancy has in all proba- 
bility resulted from the use of a toxin of questionable potency in making 
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the test. A standardized, potent toxin is essential for obtaining con- 
sistently correct results. In certain individuals a reaction to the Schick 
test will be positive in from 24 to 48 hours, but will become negative 
after that time. This tj^ie of reaction is found in those having less 
than tlie usual unit of antitoxin, per cubic centimeter of serum. 
From the standpoint of immunity against diphtheria such indiwduals 
present no great problem, as they possess usually sufficient immunity to 
protect them against the development of diphtheria. As a rule the 
Schick test when correctly performed -with an efficient material is a 
practical and reliable indicator of the presence of diphtheria antitoxin 
in the blood in an amount sufficient to protect the individual against 
clinical diphtheria.’ 


The Prevention of Rickets,— Mitchell and Coley (J. Am. Med. 
Assn., 1932, 99, 1768) began their study with a group of 250 babies, but 
by the time their second birthdays had been reached, the group had been 
narrowed down to 139 who had continued under observation. Of these, 
31 (22.3 per cent) at some time during the study showed clinical evi- 
dence of rickets. In a control group the total incidence of rickets in 
the first 2 years of life was 54.2 per cent. On at least 1 Roentgen exam- 
ination the condition in 22 (15.9 per cent) was diagnosed as rachitic. 
The difference between the number of positive findings on clinical and 
on Roentgen examination compared favorably with the observations as 
reported by others. Two reasons are given as an explanation of the 
high incidence in tliis series as compared with that given by other 
observers. Tins first is that these cases were studied over a longer 
period as compared to a few months in other series. The second is that 
the second year is considered and as was shonm in an earlier report the 
highest percentage of positive results were seen during tlie second j'^ear. 
In most other reports the observations were begun and ended prior to 
the end of the first year. An additional factor is the inclusion of all 
children who at any time showed clinical or Roentgen e\’idence of 
rickets. Either cod-liver oil, in doses of 2 or 3 teaspoonfuls daily, or 
viosterol, in doses of 8 to 10 drops daily, exerts a definite influence 
against the development of rickets, and by either treatment severe or 
even moderately marked rickets may be prevented in babies who live 
under good conditions of hygiene. In spite of this treatment, 22.3 per 
cent of patients showed clinically mild rickets. In 51.9 per cent of the 
cases Roentgen findings were positive. The administration of cod-liver 
oil as mentioned before protected 82 per cent of the patients, while the 
dose of viosterol mentioned completely protects only 75 per cent, in 
spite of the fact that the amount of mosterol has a little more than 
twice tlie amount of vitamin D contained in the daily dose of cod-liver 
oil. The lowest prevalence of rickets, 9.9 per cent, occurred among those 
given sunbaths in summer and viosterol and cod-liver oil in winter. The 
ulti’aviolet irradiation proved a satisfactory substitute for the sunbaths. 
In tlie causation of rickets there must be other factors than a deficiency 
of vitamin D such as a comparative deficiency of xitamin A, a deficiency 
of minerals in the diet, or perhaps some other as yet unrecognized agent 
in wiiich tlie influence of light plays as important a part as it does in the 
activation of ergosterol. 
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Lymphogranulomatosis Inguinale, or Durand-Nicolas-Favre Dis- 
ease. — An increasing amount of attention has been focused on this 
so-called fourth venereal disease in the past few years, and Zakon 
(Arch. Dermat. and Syph., 1932, 26, 238) gives an excellent review of 
its literature, outlines the clinical features and reports 3 additional 
cases. Lymphogranulomatosis inguinale is a subacute indolent inguinal 
adenitis of venereal origin wliich begins as a solitary nodular, papular 
or herpetiform lesion on the surface of the prepuce or in the coronary 
sulcus. An intraurethral erosion may initiate the process. The initial 
lesion is characterized by its small size, nonpainful character and its 
evanescence, and is followed witliin an average period of from 2 to 
3 weeks by a progressive inguinal adenitis and mild constitutional 
symptoms. The glands become more and more adherent to the skin, 
which breaks down to produce sinuses exuding primarily a small 
amount of sticky pus which becomes more abundant as secondary infec- 
tion occurs. The etiologic factor is undetermined. A specific diagnostic 
test for l 5 rmphogranulomatosis inguinale was introduced by Frei in 
1925. The antigen is prepared from pus obtained by puncture of the 
buboes. The material is diluted 5 to 10 times with physiologic salt 
solution, heated at 60° C. for 2 hours on 1 day and for 1 hour the 
next day, and subjected to the usual tests for sterility. One-tenth cubic 
centimeter of this antigen is injected intracutaneously, a positive test 
consisting of a reddish, infiltrated papule which appears witliin 48 hours. 
A positive reaction may be delayed for 8 or 10 weeks after the onset of 
the affection but can be obtained months or even years after the 
appearance of the adenitis. 


Erythema Nodosum. — An organism of the genus Corynebacterium 
has been cultivated from the subcutaneous tissue in each of 3 cases of 
erytliema nodosum by Moon and Stauss {Arch. Dermat. and Syph., 
1932, 26, 78). In a case of unusual severity tlie organism was also 
cultivated from the blood stream. In 13 of 14 inoculated animals 
lesions were produced that had the histologic appearance of erythema 
nodosum, and the same organism was recovered in cultures from! these 
lesions. The authors believe that the organism found in the reported 
cases is identical ndth that described by Rosenow and suggest that it 
be designated Corynebacterium cutis-nodosre. 
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Histogenesis of Papillary Ovarian Cysts.— The exact origin of papil- 
lary cysts of the ovary has never been definitely determined, although 
many theories have been advanced. This subject has been investigated 
histologically at The Mayo Clinic by McCarty (S«ry., Gynec. and 
Obst., 1932, 54, 1S8), who found small, cortical, epithelial structures of 
a cystic nature in 100 per cent of the grossly normal ovaries which were 
removed uuth papillary ovarian cysts of the opposite side, whereas in 
the normal control group the structures were found in only 64 per cent 
of the cases. These structures are of germinal epithelial origin. The 
superficial papillomata were found about tvfice as frequently in grossly 
normal ovaries which had been removed with intracystic papillary 
ovarian cysts of the opposite ovary, as in the ovaries from normal 
eonti’ols. From the microscopic appearance it would seem that these 
structures are closely related to tlie papillary ovarian cysts. In this 
series of cases very little evidence was obtained to indicate that the 
Graafian follicles or the rete of the ovary are frequent som’ces of origin 
of the papillary ovarian cyst. Therefore, he believes that it may be 
stated: (1) That most papillary ovarian cysts probably develop from 
the small germinal epithelial cystic structures foimd in the cortex of 
the normal ovary, and (2) that the grossly normal ovar^"- which is found 
in association mtli an intracystic papillary ovarian cyst of the opposite 
ovary is a potential danger and should always be removed, age permit- 
ting. This study reinforces from the laboratory what most operating 
gynecologists have believed for many years, namely, that in the presence 
of a papillary cyst of one ovary, it is usually good judgment to remove 
both oi’^aries in order to forestall the probable future trouble in the 
remaining ovary even though apparently healtliy at the time. 

Postmenopausal Bleeding,— Vaginal bleeding occurring after the 
menopause should never be disregarded by either the patient or the 
attending physician until the etiologic factor has been determined. 
Wliile in the majority of cases the bleeding is caused bj^ some of 
carcinoma it is not always due to this cause. In a survey of 98 cases 
of bleeding of this type which was made bj"- Kanter and IClawans 
(Am. J. Obst. and. Gynec., 1932, 24, 192), the cause was found to be, 
in order of frequency, carcinoma (67 cases), cervical poIjTS (8 cases), 
fibromyomas (7 cases), uterine prolapse (5 cases), senile vaginitis 
(3 cases), cendcal erosion (3 cases), uretlual canmclc (2 cases), uterine 
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fibrosis (2 cases), and nonspecific ulcer of the vagina (1 case). Of the 
67 carcinomas in the series, 51 were cervical, 11 were fundal, 2 were 
on the vulva, 1 was in the vagina and 2 were ovarian. In the series 
therefore, 68.4 per eent of the cases were of a malignant nature and 
31.6 per cent were benign, so that the axiom “all cases of postmenopausal 
bleeding should be considered as malignant until proved otherwise” is 
very significant. They emphasize that once the menopause has been 
definitely established (no menses for a period of from 6 months to a 
year) all bleeding from the genitals should be considered as abnormal 
since there is no apparent relationship between the type or amount of 
bleeding and the seriousness of the existing condition. From their 
survey they also feel that parity, length of time in the menopause and 
the duration of active nienstrual life are of no particular value as 
diagnostic aids. 


Myoma Operations During Pregnancy. — Tliis subject which is one of 
frequent discussion has been summarized by Mayer {Zentralbl. f. Gyn., 
1932, 56, 1922) of Tubingen by stating that there are tlrree ways of 
handling tins complication: (1) By extreme conservatism, with con- 
sideration only for the life of the fetus; (2) consideration only of the 
patient and having little regard for the continuation of the pregnancy, 
and (3) taking into consideration the interest of both mother and 
cliild as described below. As long as the myoma and the pregnancy 
give no great amount of trouble, they should be left alone. However, 
if the tumor gives much pain, so that if pregnancy were not present 
operation would be indicated, the existence of an associated pregnancy 
is not an absolute contraindication against operation. If operation be 
undertaken it should not consist of hysterectomy but rather myomec- 
tomy with preservation of the pregnancy. Only rarely does the patient 
abort after myomectomy but, even if this should occur, at least the 
uterus is preserved for future pregnancy. 


Effect of Knee-chest Position. — In order to determine whether the 
knee-chest position during the postpartum period accomplishes all that 
has been claimed for it, Schauffler (/. Am. Med. Assn., 1932, 99, 726) 
has made some controlled observations which tend to contradict gener- 
ally accepted opinions. Following delivery the uterus is normally in a 
position approximating first-degree retroversion. Theoretically, this 
tendency is increased through the dorsal posture of the patient in bed, 
wliich is more or less routine. The natural tendency of the heavy 
corpus to drop back against the sacral promontory is thus accentuated. 
One would naturally suppose that a ventral postm’e favoring a dropping 
forward of the heavy corpus would aid the natural forces, but unfortu- 
nately the observations in tliis study constitute a definite and surprising 
contradiction to tliis belief. This series of 169 patients were nearly all 
vigorous yoimg women (about 90 per cent primiparous) and presented 
a group practically free from complicating factors such as retroversion 
from previous pregnancy, prolapse and the like. Alternate patients 
were put on a special re^men consisting of the ventral posture in bed, 
and the knee-chest position beginning on the 8th day postpartum and 
increasing to 20 minutes twice a day. On the 18th day they were 
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started on the camel walk, and instructed to rest as nearly as possible 
entirely on tlie abdomen while in the prone position. The other half 
of the group were given no exercises whatever. The incidence of retro- 
version following the knee-chest position was 47.2 per cent as opposed 
to 34.5 per cent for the group wHch did not assume this position. It 
may be unfair to conclude that the use of the knee-chest position actually 
increases the incidence of postpartum retroversion, but Schauffler 
believes that the confidence that has always been placed in it as a 
therapeutic measure is no longer justified. 
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Classification of the Optic Atrophies.— Paton {Proc. Roy. Soc. Med., 
1930, 24, 25) thinks that atrophies of the optic nerve should he classi- 
fied into those of localized origin, those of diffuse or indeterminate origin 
and those of unlmown origin. The atrophies of localized origin may 
be retinal, papillary or retrobulbar. The retrobulbar atrophies may be 
intraorbital, foraminal or intracranial. In tlie group of retinal atrophies 
belong retinitis pigmentosa, amaurotic family idiocy, cerebromacular 
degeneration, macular vdthout cerebral degeneration and tlie atrophies 
secondary to retinal and choroidoretinal inflammations and vascular 
degenerations. The essential cause of tlie atrophy of the nerve in 
these cases is the degeneration of the ganglion cells of the retina. 
Certain of the toxic amblyopias may belong to this group. To tlie 
group of papillary atrophies belong glaucoma, cavernous degeneration 
in high myopia, atrophy secondary to papillitis and papilledema and 
traumatic avulsion of the optic nerve. As a result of long-standing 
edema of the disk, the nerve fibers swell, undergo fatty degeneration 
and are replaced by neuroglial proliferation vdiicli in its contraction 
squeezes out the remaining intact nerve fibers. Added to tliis is the 
obliteration of tlie smaller vessel channels by endothelial proliferation. 
An atrophy of the intraorbital retrobulbar type is the result of an 
inflammation affecting the parencliyma of the nerve directly or e.xtend- 
ing inward from the meninges. The commonest cause of parenchyma- 
tous inflammation is disseminated sclerosis, but postinfluenzal, syphi- 
litic, postlierpetic and other types of myelitis can occur. The inter- 
stitial or meningitic type of atrophy may result from septic, tuberculous 
or sjqihilitic meningitis, or from orbital inflammations secondary to 
sinus infections or dental abscesses. Intraneural or extranenral tumors 
in the orbit can also .cause retrobulbar atrophy. The foraminal type 
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of retrobulbar atrophy is most commonly seen in head injuries, the 
trauma not necessarily involving the foramen directly in a fracture but 
resulting in nerve tears and hemorrhages into the nerve sheaths. It 
occurs also in Paget’s disease, in leontiasis ossea and in osteitis defor- 
mans. The field changes in these cases are very irregular, peripheral 
contractions, ring scotomata and paracentral scotomata. Sclerotic 
changes in tlie ophthalmic artery as it passes through the foramen 
may cause a similar type of atrophy. The intracranial type of retro- 
bulbar atrophy is most often due to tumors in the pituitary or supra- 
pituitary regions, on the base of the frontal lobe, or at the anterior end 
of the temporosphenoidal lobe. Disseminated sclerosis and meningitis 
also may cause this type of atrophy, as well as basal aneurysms, and 
sclerotic changes in the internal carotid. The site of the primary 
affection of the optic nerve is not definitely knowii in the atrophies 
due to general toxins such as tobacco, methyl alcohol, carbon bisulphid, 
diabetes and the anemias. It may be in the ganglion cells of the retina 
or in the nerve fibers behind, the globe. Quinin and aspidium filix- 
mas produce retinal arterial spasm and secondary retinal atrophy. 
Arsenic apparently affects the nerve fibers directly. Lead acts on the 
nerve fibers directly or indirectly through arterial degenerations. 
Among the atrophies of unknown origin must be placed Leber’s familial 
atrophy and the atrophies associated with degenerations of the central 
nervous system, such as Friedreich’s disease, peroneal atrophy and 
hereditary cerebellar atrophy. Tabetic atrophy is partly interstitial 
and partly parenchymatous in type. Either element may predominate 
in a given case, ^vith corresponding differences in the comse of the 
atrophy. Thus the onset may be gradual with segmental losses in the 
peripheral fields, but with fair preservation of central visual acuity 
over a long period; or rather rapid loss of central visual acuity and of 
color fields may occur while the peripheral fields for white are well 
preserved. The atrophic process commences, as a general rule, in the 
proximal and not in the distal or peripheral portion of the optic nerve. 


Pathogenesis of Retinitis Pigmentosa. — For the study of pigmentary 
degeneration of the retina in its relationship to the local pathogenesis 
of retinitis pigmentosa, Friedenwald and Chan {Arch. Ophth., 1932, 
8, 173) injected suspensions of washed melanin granules obtained from 
the retinal pigment epithelium of cows’ and pigs’ eyes into the vitreous 
of albino rabbits. Clinically, after several weeks, some of the pigment 
was seen to have entered the retina, at first in the periphery, and later 
near the optic disk where it usually arranged itself around the blood- 
vessels as in retinitis pigmentosa. Histologically, in eyes enucleated 
4 to 6 months after tlie injection monocytic phagocytes containing pig- 
ment were found in the vitreous and on tlie surface of and in the retina. 
Muller’s cells and fibers were also found to be packed with pigment. 
In eyes enucleated at longer periods after injection Muller’s fibers were 
found to be markedly proliferated and the retinal tissues were found to 
be markedly disorganized in the regions where the phagocytosis of 
pigment was most active. The damage was greatest in the ganglion 
cells, and next in the neuroepithelium. In regions in which pigment 
was present in the retina but had not been phagocytosed the retinal 
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cells were not damaged. It seemed, therefore, that the destruction of 
the retinal cells was due to the passage of aetive phagocytes through 
the retina for the removal of the pigment granules. It seems probable 
that in retinitis pigmentosa there is a continuous discharge of pigment 
into the retina and that the resultant phagocytic invasion of the retina 
produces the destruction of the retinal elements, the overgrowth of 
Muller’s fibers, and the secondary atrophy of the optic nerves. Whether 
the primary lesion lies in the pigment epitiielium itself or in the neuro- 
epithelium is still a matter of conjecture. 
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Encephalography in Children. — Elet and Vogt (Am. J. Roent. and 
Rad. Therap., 1932, 27, 686) regard' encephalography as a valuable 
diagnostic procedure in the study of fixed lesions of the brain in children. 
Its principal contraindication is increased intracranial pressure as evi- 
denced by papilledema, etc. Although the encephalogram gives a 
definite impression of the gross pathologic condition, it will not deter- 
mine the cause of the pathologic changes. Trauma, hemorrhage, 
developmental defects and infections all produce pathologic changes 
which ultimately are similar in the encephalogram. Little is knoum 
concerning the size of the subarachnoid space in normal infants and 
children, and though certain normal standards are accepted, there are 
frequent occasions when the maskings are equivocal. The authors 
believe that probably one of the most important uses of encephalo- 
gi-aphy will be its employment in the selection of cases of epilepsy suit- 
able for treatment. 


The Roentgen Findings in Chronic Progressive Bulbar Palsy.— 
The earliest sjonptom of bulbar palsy is difficulty in swallouing and 
tliis is likely to bring the patient to the roentgenologist. Christie 
(Am. J. Roent. and Rad. Therap., 1932, 27, 717) has recently observed 
an instance in a man, aged 27 years, who for 2 years had had difficulty 
in swallowing. It was possible with complete extension of the head 
to swallow small quantities of water, but large quantities could not pass 
and produced choking. The Roentgen examination showed a delay in 
swallowing taking place entirely in the pharynx. Fluid was almost 
immediately regurgitated and some of it entered the lar^mx causing 
the patient to cough. Only a very small amount passed into the 
esophagus. There was no evidence of a foreign body or of any lesion 
reducing tiie lumen of tlie pharynx or esophagus, and the lungs, pleura 
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and mediastinum were negative. On neurologic examination a diag- 
nosis of bulbar palsy was made. Among early symptoms wbicli may 
be suggestive to the roentgenologist are slight blurring of speech, ina- 
bility to pucker the lips and a nasal voice. 

Agranulocytic Angina. — Agranulocytosis, a term used to designate a 
condition in which the granular elements of the blood are lacking, was 
first described by Schultz, in 1922. This blood dyscrasia is usually an 
accompaniment of severe throat lesions, and Friedemann suggested the 
designation of angina agranulocytica. The disease occurs chiefly in 
middle-aged women, and prior to the employment of Roentgen therapy 
the mortality was as high as 91 per cent. By irradiation in small 
doses in conjunction with blood transfusion and other measures the 
mortality has been lowered. Waters and Firor {Am. J. Roent. and 
Rad. Therap., 1932, 27, 740) treated 5 cases with small doses directed to 
the marrow of the long bones. Three patients recovered, and this 
experience together with the results of animal experimentation conducted 
by the authors seems to warrant fmther employment of the method. 


A Roentgenographic Study of Glass and Its Visibility as a Foreign 
Body. — Lewis (Am. J. Roent. and Rad. Therap., 1932, 27, 853) has 
investigated the very practical question of whether glass particles 
embedded in the body can be revealed with Roentgen rays. Grouped 
according to their permeability by the rays, glass is of two classes: 
(1) ordinary and (2) lead and barium glass. Lead and barium glass 
are used occasionally for lenses, crystal table ware, art ware, tubing, 
thermometers and electric light bulbs. A particle of lead or barium 
glass, even smaller than 2 mm. in diameter, lodged anywhere in the 
soft tissues of the body, might be expected to be shown by thorough 
roentgenographic study. Most of the glass wliich might be encoun- 
tered as a foreign body, such as window glass, automobile glass, frag- 
ments of bottles or clinical thermometers, etc., belongs in the ordinary 
group. Nevertheless a particle of ordinary glass might be expected to 
be shown clearly in the soft tissues of the upper extremity or leg, and 
under favorable conditions in the thigh, abdomen or pelvis. 


The Roentgen Signs of Tuberculosis of the Vertebral Body.— One 
hundred cases of tuberculosis of the spine were studied by Daub and 
BAr)GLEY‘(ylm. J. Roent. and Rad. Therap., 1932, 27, 827). The average 
age of the patients was 29 years and the average duration of symptoms 
at the time of examination was 65 years. Roentgenologically the fol- 
lowing types are to be distinguished: (1) Central, (2) intervertebral 
articular and (3) anterior. The central type is more common in the 
dorsal area, and the intervertebral in the lumbar segment. The central 
variety causes collapse of the vertebral body in a high percentage of 
cases, while the body is preserved until late in the disease in the inter- 
vertebral type. Narrowing of the disk is the earliest and most constant 
sign in tuberculosis of the spine. Abscess is the most common compli- 
cation and was found in 84 per cent of this series. Skipped infection, 
or 2 foci of infection with normal vertebrse between, was found in 10 per 
cent of the cases. Concomitant tuberculosis in other parts of the body 
was present in 53 instances; pulmonary lesions were most common and 
occurred in 24 cases. 
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Psychological Factors in the Prevention and Treatment of Alcohol and 
Drug Addiction. — Rees {Lancet, 1932, 2, 929) states that alcoholism 
and drug addiction are in almost every case the symptoms of a psy- 
chologic maladjustment; a relief from a sense of oppression at haiang 
to stand up to the circumstances of life. This habit is usually developed 
from the spoiled and indulged child who meets difficulty when he 
comes into the world as an adult, those with an inferiority complex 
resulting from a premous sense of superiority, the self-conscious, who 
can by it gain courage; forgetfulness, and put themselves more in tune 
with life. The aim of the treatment should be the discovery of the 
cause of the maladjustment so that the patient can be gotten to see 
and realize his own problem. Methods of psychotherapeutic approach 
are persuasion, suggestion and mental analysis, necessitating a doctor 
with a great deal of insight and a great interest in the personality of 
his patient. Increased Imowledge on the part of the doctors as to the 
ways in which neurotic tendencies arise in the individual will help in 
the future in producing a better-balanced and adjusted race, not requir- 
ing the wrong use of drugs. Much is being done by emphasizing the 
advantages of right living and thinking, and by inculcating the courage 
and the spirit of adventure, which is better than emphasizing warnings 
and prohibitions. Parental education is being undertaken which means 
wiser and more understanding treatment of tlie child in the early years. 

Suicide; Social, Forensic and Psychological Aspects, — Majob C. R. 
Bell (Milit. Surg., 1932, 71, 399). Sociologic aspects: Sir Hubert 
Bond reports no history of suicide before the 18th centmy,^ omitting 
Biblical, classical and medieval references. The average number of 
successful suicides in England and Wales each year is about 5000; of 
these only about 50 occur in the certified insane. There is an increase 
in the number of attempted suicides reported, which is short of the 
real total. During the census years, 1901, 1911, 1921, the suicide 
rate per 10,000 population was 1 for both sexes and for 1929, 1.3 for 
both sexes. Sir Hubert gRes proportions of suicides as to sex and the 
means of suicide as to sex. Women have a higher percentage with 
jmnping from high places, drovming, poisoning; men, use of cutting 
or piercing instruments, hanging or strangulation, crushing and use of 
fil'earms. Since 1921 an increase in the use of coal gas by inhalation 
has occurred, due largely to the nature of its action and its ready 
availability. The forensic aspect: W. N. East asserts that suicide 
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connotes to the legalist a crime and to the physician a state of emo- 
tional disorder. It was originally an ecclesiastical offense. The ancient 
custom was to bury a suicide at a crossroads with a stake driven tlu’ough 
his body, and in the early 13th century a person who committed suicide 
in order to avoid conviction for a crime forfeited his lands. Suicide in 
English law is a felony — self-murder, and the recovered offender may be 
committed for trial and punished by imprisonment with hard labor. An 
analysis of 1000 consecutive cases of attempted suicide showed only 
about one-fifth were certifiable insane, but many suffered from tempor- 
ary mental disorder. These are detained indefinitely for observation 
and treatment. Psychologic aspect: H. Crichton-Miller believes 
that the majority of suicides are not acts of the insane, but man’s 
retreat from life and reality. Underlying motives are: (1) Physical 
pain, or anticipated pain or insanity, and frustration of instinctive 
demands, especially of the sex instinct. (2) Social sufferings and fears 
— the bankrupts, those out of employment, or facing exposure of mis- 
deeds, remorse for wrongs committed, illegitimate pregnancy, those 
with an “inherited tendency” for suicide. (3) Doubts and fears of 
the hereafter. In some social systems self-destruction under certain 
circumstances is regarded as a virtuous act. Other cases are self- 
punishment, the supreme sacrifice for some redemptive purpose, melan- 
cholics and cyclathjonics. The majority of people committing suicide 
are not the insane but the “borderline insane,” the “deviate” and the 
“psychopathic.” 
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The Stem Cell of the Monocyte.— Rinehart {Arch. Path., 1932, 6, 
889) made use of a previously described {Anat. Pec., 1932, 52, 151) 
method of silver impregnation of blood films in attempting to trace the 
nuclear development of the monocyte from its parent cell. Studies 
reported were carried on with blood obtained from a human case of 
monocytic leulvcmia, studied during a period of 18 days, from hospital 
admission until death. Mature monocytes ranged from 72 to 96 per 
cent, young monocytes from 2 to 20 per cent, and monoblasts from 1 to 
5 per cent; the total white count running between 34,000 and 150,000. 
A small number of cells were observed, corresponding in nuclear archi- 
tecture to the hemohistioblast of Fcrrata. iMany, with nuclear struc- 
ture intermediate in form between the hemohistioblast and monocyte 
were noted. In a single blood film, cells representing all gradations in 
the transformation from hemohistioblast to mature monocyte were 
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present. Tlie results are in accord with those of Ferrata and coworkers, 
and further, favor the -sdew held by Cunningham, Sabin and Doan,’ 
“that the preeursor of the monocyte is an undifferentiated mesenchymal 
cell.” 


Experimental Production of Sidero-fibrotic Lesions in the Spleen. — 

Fasiani and Oselladore (Virch. Arch. f. path. Anat, 1932, 284, 474) 
report an experimental study of that peculiar lesion of the human spleen 
which has been variously referred to as mjmosis, calcium-iron incrusta- 
tion, siderofibrosis, and Gandy’s or Gandy-gamma nodules. To the 
naked ejm the lesions appear as tobacco-colored cicatricial flecks on 
the cut surface of the spleen, usually vdth a depressed puckering of the 
overlying capsule. Microscopically the lesion is seen to be Mthin a 
trabeculum in close relationship to the larger bloodvessels and is char- 
acterized by a tangled fibrous core wath a hemorrhagic zone around the 
periphery. The central part contains (1) peculiar fibrillar or rodlike 
structures, not infrequently segmented like m 3 meh’a; some of these are 
deeply basophilic, others remain pale; (2) tinj’’ basopliilic spherules, 
somewhat like spore forms of a yeast organism, sometimes concentricallj’^ 
laminated; (3) occasional foreign-bodj'^ giant cells. In the rodlike forma- 
tions and spherules, iron and calcium in varying proportions are demon- 
sti-able by special stains. These structures, because of their resemblance 
to fungoid organisms were thought by some authors to represent a 
parasitic cause of the lesion but the authors of this article regard the 
parasitic theory as disproven. They succeeded in reproducing the lesion 
in dogs by first producing congestion through partial ligation of tlie 
splenic vessels, and then traumatizing certain areas of the spleen with 
electrocautery or injections of calcium chlorid. It was noteworthy 
that while the experiment succeeded with dogs, rabbits and cats gave 
negative results though treated in exactly the same manner. The 
authors regard the lesion as one which results from circumscribed 
degenerative or necrotic foci occurring in a spleen through which the 
blood flow is impeded. They look upon the mjmelia-like forms and the 
round bodies as inert products of degeneration formed of tissue rem- 
nants. Now that a means has been devised of producing the lesion 
experimentally tlie way is opened for investigation of the causation of 
the lesion in the human spleen. 


Marrow Hyperplasia and Hemoglobin Eeserve in Experimental 
Anemia Due to Bleeding. — Oehlbeck, Robscheit-Robbins and Whip- 
ple (J. Exp. Med., 1932, 56, 425) detail the results obtained and con- 
clusions drawm from observations conducted upon 18 dogs whose 
blood hemoglobin level wms kept at 40 to 50 per cent bj’' repeated blood- 
letting (instead of the normal 140 to 150 per cent) for varying periods: 
from 1 year and 4 montlis to 7 years and 4 months. As the dogs died, 
of anesthesia, natural causes, or accident, they were autopsied, and 
all vertebrie, ribs and long bones split and examined. In but 2 was 
there evidence of marrow ediaustion. Man^’’ showed red marrow spread, 
but strangelj^ there was no relation between the amount of hemoglobin 
produced in" life and the degree of marrow spread encountered post- 
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mortem. Changes in other organs included those of senility for the 
most part. The splenic pulp showed erythrogenesis, but to a small 
degree. There was no evidence of marrow metaplasia in the livers. 
In dogs possessing a theoretical hemoglobin reserve, its existence in 
the form of red cells in the marrow was not evident. Three of the dogs, 
that had been splenectomized, presented no change- in morphologic 
manifestations or course of the anemia. It was notable that all of the 
dogs remained in remarkable health despite the prolonged, oft-repeated 
loss of blood. 


The Etiology of Colds. — The common cold has long been recognized 
as not only the cause of great discomfort and loss of time but as the pre- 
liminary stage of many of the more serious diseases of the respiratory 
tract. It has been found extremely difficult to arrive at any logical 
conception applicable to even the majority of cases as to the etiologic 
agent or agents which might be held responsible for the variety of mani- 
festations. Walker {Ann. Ini. Med., 1932, 5, 1526) has shown that 
the reported experiments relating to the hypothesis that colds are due 
to a filtrable virus are inadequate to support the hypothesis, and because 
of the numerous disturbing factors, each difficult to control, he doubts 
whether the hypothesis can be submitted to proper experimental test. 
He further brings evidence to support the view that bacteria are the 
extrinsic factors in the etiology suggesting that the reaction may be 
very similar to that in hay fever but in addition the etiologic agents 
possess the power of multiplication and of tissue invasion — merely the 
late appearance of an organism in cultures being insufficient to displace 
it from the position of primary etiology. Hilding (Ann. Int. Med., 
1932, 6, 227) has studied the problem from the physiologic aspect and 
described four defenses of the upper respiratory tract: ciliary action, 
exchange of mucin, regeneration and adaptability. The epithelium he 
showed to be dynamic and intensely active, the cilia moving tremendous 
loads of mucin and foreign material, the layer of mucin — resembling 
another lining membrane — is frequently changed being moved rapidly 
over the ciliated areas and more slowly under traction in the non- 
ciliated regions. Bacteria are removed rapidly in the deeper parts of 
the nose and this may explain, he believed, the fact of cultmes from these 
parts being so often sterile, the regions where they do lodge in large num- 
bers however, drain very largely through the meatuses, where cultures 
are not usually taken. He found that the mucosa, when an irritant 
attacks from the surface, readily sloughs its injm’ed cells before they 
are dead and replaces them rapidly by' prolific regeneration, which he 
considered as part of the physiologic process. Further, his experiments 
indicated that the epithelium can radically and rapidly alter its form 
according to demands made upon it and that the different types of 
epithelium are merely various forms of the same general respiratory 
epithelium. It seems obmous to the Reviewer from the above studies, 
and the experience of clinicians and laboratory workers, that the search 
for a specific agent of widespread applicability as the fundamental 
etiologic cause of colds is extremely complicated and it is not easy to 
ex'cn lormulate the necessary qualities of such an agent, if such there be. 
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Purification of the Virus of Vaccinia.— Behrens and Morgan (J. 
Infect. Dis., 1932, 50, 277) found that much more acid had to be added 
to the dermovirus emulsion than to the neuro\drus emulsion used in 
their experiments, in order to coagulate the cellular and scab material, 
and this probably affected the virus. Less virus would, however, theo- 
retically, be freed in tlie case of the dermovirus emulsion, because the 
isoelectric points of the two components are closer together. The 
isoelectrie method of purification is satisfactory for the neurovirus 
emulsion, but not for the dermovirus. It does, however, serve the pur- 
pose of confirming the assiunption that tlie ^^rus obeys colloidal chemical 
laws. Both the isoelectric and the aluminum gel methods, which were 
developed by the authors for the purification of the virus of vaccinia, 
are satisfactory for neurovirus emulsions. 


Prevalence of Venereal Disease in New Orleans, La.— Clark and 
UsiLTON (Ptib. Health Bep., 1932, 47, 1187) report that venereal disease 
prevalence surveys have been made in a number of American cities. 
The figm-es run as high as 20 per thousand population for Mempliis, 
Tenn., to as low as 6.8 for New Orleans. The following is the summary 
of the data on New^ Orleans: In New Orleans a 1-day census showed 
that 32 per cent of the physicians had one or more cases of venereal 
disease under treatment. There was practically an even distribution of 
cases reported in private practice and in public clinics or other institu- 
tions. There were reported 4820 cases of syphilis and gonorrhea under 
treatment as of the survey date, February 2, 1931, of which 2676 were 
syphilis and 2144 gonorrhea. The rate was nearly twice as high among 
the colored population as among the white. The gonorrhea rate for 
colored females was found to be extremely low. The investigators have 
no reason to offer for this finding. There are 90 per cent of the private 
practice cases in the hands of 15 per cent of the physicians. It is 
thought, perhaps, that the adequate public clinic facilities for treatment 
of syphilis and gonorrhea are responsible for the fact that there is so 
much specialization in these diseases among tlie private practitioners. 
Although the concentration of these cases in the care of a few physicians 
greatly assists in the dissemination of the treatment data on venereal 
diseases, it is felt tliat here as in other communities many, if not ™ost, 
of the early infections are seen first by the family physician, and he 
should be trained in the early recognition, if not specially in the treat- 
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ment, of these diseases. The ratio of incidence to prevalence of syphilis 
is nearly twice as high for the males as for the females, whereas for 
gonorrhea it is quite similar for the two sexes. 

New Orleans was found to have a lower venereal disease prevalence 
rate than any of the other 10 large cities in which a survey was con- 
ducted. However, in conjunction with the prevalence survey in New 
Orleans a study of the amount of treatment given by unauthorized 
medical sources was found to be very high. It also was found that at 
least one-half of the whites and 80 per cent of the colored attempted 
either self-treatment or were treated over the drug store counter before 
applying to a elinic for treatment. For these reasons there is a question 
as to whether the apparently low prevalence rate in New Orleans is 
due entirely to the effectiveness of the control methods and the excellent 
free public clinic facilities or to other reasons. The authors do feel, 
however, that very complete returns were made from those cooperating 
in the study. 


Diphtheria Antibodies Transmitted to the Offspring of Immune 
Guinea Pigs. — Richaudson (J. Immunol., 1932, 22, 351) made measure- 
ments of the diphtheria antibodies, antibacterial and antitoxic, in the 
sera of the offspring of guinea pigs previously immunized with diph- 
theria filtrate. The data showed that diphtheria antibodies of the anti- 
bacterial sort as well as antitoxin are placentally transmitted. The 

, . » antitoxin antibodies „ i • r a, - 

proportion of — tt:-— ; found m the sera of the offspring 

nonantitoxin antibodies 

shortly after birth was comparable to that in the sera of their respective 
mothers. The sera of a number of families were studied over periods of 
60 or more days following the births; the data of these tests showed that 
the amount of antibodies originally transferred by the mother is the 
important factor in determining the duration of the passive immunity 
of the offspring. 


An Epidemic of Croupous Pneumonia Caused by Pneumococcus 
Type I. — Strom (.7. Infect Dis., 1932, 50, 430) describes an epidemic 
of lobar croupous pneumonia in an orphanage caused by pneumococcus 
Type I. Pneumococcus Type I was found in the sputums and in cul- 
tures from the nose and throats of the patients during illness and up 
to 73 days after the crisis. In one case, it was found in a culture from 
the nose and throat 4 days before the onset of the disease. Of the con- 
tacts 33.3 per cent were found to be carriers during the height of the 
epidemic, and 16.9 per cent, 2-| months later. The strains from the 
patients were more virulent in mice than those from the carriers. The 
disease was more prevalent among the older boys than among the 
younger ones, presumably because the former represented a more rural 
population than the latter. 


Food Poisoning Due to Toxic Substances Formed by Strains of the 
Cloaca-Aerogenes Group.— Gilbert, Coleman and Laviano {Am. J. 
Pub. Health, 1932, 22, 721) report an outbreak of at least 125 cases of 
food poisoning extending over 2 successive days in October, 1930. The 
epidemiologic findings indicated that creampuffs and chocolate eclairs 
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manufactured by a -wholesale bakery had been eaten by all those who 
became ill. Sjmiptoms, including prolonged vomiting, profuse diar- 
rhea and cramps, but -witliout rise of temperature, developed witliin 
2 or 3 hours after ingestion of the food and generallj’- subsided in from 
4 to 10 hours. Cases occurring on the second daj" were more severe 
than those of the first day. A strain of bacilli belonging-to the cloacfe- 
aerogenes group -was isolated from samples of the pastry tilling as well 
as from fecal specimens from 5 patients. Filtrates of a medium con- 
taining in^edients corresponding to those in the cream filling, in wlucli 
this organism had been grown for 48 hours, were toxic for rabbits and 
chickens. The toxic substance from these cultures did not seem to be 
appreciably altered by heating to the boiling point. Staphylococci and 
other bacteria isolated were studied similarly, but none of the organisms 
tested showed eiddence of toxicity. The presence of poisonous chemi- 
cals could not be demonstrated. Examination of tlie bakery indicated 
that the food was prepared under cleanly conditions but that the cream 
filling was left standing at room temperature for several hours before 
the shells were filled. After being kept in a refrigerator oi'ernight the 
pastries were distributed over a considerable territory the following 
day by automobile truck witliout refrigerating equipment. Thus an 
opportunity was afforded for bacteria wliich might have been present 
to develop and for toxic substances to be produced by them. 


Effect of Lead Arsenate Spray on the Composition and Vitamin 
Content of Oranges.— Nelson and Mottern (.4m. J. Pub. Health., 
1932, 22, 5S7) present data to show that oranges produced hy trees 
sprayed witli lead arsenate differ in chemical composition from normal 
oranges. The most pronounced difference is a reduction in aciditj' of 
the juice; there is also a deci-ease in sucrose irith a corresponding increase 
in invert sugar. The arseiu’c content of tlie edible portion of tlie orange 
was not changed by sprajnng the tree nntli heavy doses of lead arsenate. 
The authors conclude from tlie experiments that have been completed 
that tlie ^dtamin C content of hearily sprayed oranges is decreased fully 
one-third and it may be only one-half of that of unspraj’^ed fruit. 

Tularemia: Occurrence in the Sage Hen. — Parker, Philip and 
D.wis (U. S. Pub. Health Rep., 1932, 47, 479) report on tylaremia of 
birds, not only on account of tlie interest from tlie point of riew of a new 
natural host of tularemia infection but also because there is a possi- 
bility of human infection from birds. Four cases are mentioned in 
wlucli the infection seems to have been traceable to game birds. The 
data also indicate that a bird tick is concerned in the maintenance and 
transfer of tularemia among loiver am'mals. 

The Eaces of A. Maculipennis. — IL\ckett, Martini and jMissiroli 
(Am. J. Hyg., 1932, 16, 137) state that explanation of “anophelism 
vithout malaria” and of tlie fact that, in Europe, malaria incidence 
does not seem to be in satisfactory correlation witli the density of .\. 
maculipennis has been sought in the e.xistence of races of maculipennis 
witli different bionomic characteristics and different potentialities of 
malaria transmission. Eaces have been distinguished in France and 
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in Holland on the basis of average measiu’ements of some structural 
character, but such a statistical method is not serviceable in identifying 
individual specimens, or in determining the racial composition of a 
given maculipennis population. Only pure strains can profitably be 
compared in this way, and the method gives us no criteria for recogniz- 
ing a pure strain. On the other hand, by study of the egg markings 
and structural peculiarities, Falleroni discovered a fundamental division 
of maculipennis species into two races, and our observations in many 
areas of Germany and Italy have confirmed and extended this concep- 
tion. One race (A. maculipennis labranchioe Falleroni) lays a uniformly 
dappled egg with relatively small floats posteriorly placed. The egg 
occurs as a light-gray type in Italy (but never in pure culture) and as a 
dark-gray type in North Germany, where this race is the only one 
present in certain areas. The race has been found almost exclusively 
in low-lying brackish marshes near the sea, or in inland areas where 
the water has a relatively high salinity. It also occurs in all areas so 
far studied where malaria is actually or potentially present, and it 
appears to be relatively more prevalent in dwellings than the other 
race. It does not go into complete hibernation, but is relatively active 
in houses and stables throughout the winter even in Northern Europe. 
In this respect and in others it seems to be the same as A. maculipennis 
atroparvus v. Thiel. It has definite affinities with A. elutus. The second 
race (A. maculipennis messefe Falleroni) lays an egg irregularly pig- 
mented in bars and angular patches but including always two heavy 
transverse bands just distal to the ends of the float structures, which 
latter are relatively large and long. This race occurs in inland fresh 
waters in Italy and Germany, in the proportion of 95 per cent of the 
entire local maculipennis population, and each variation except pure 
black has been found in pure strains in several regions. It predominates 
in nonmalarious areas, frequents stables more than dwellings, and goes 
into complete hibernation in winter. Structural differences between 
the eggs, larvaj, and male hypopygia of the two races have been de- 
scribed. The use of the egg as a differentiating character shoifld make 
it possible to classify maculipennis populations and to determine the 
bionomics of each race and its relation to the transmission of malaria. 


PHYSIOLOGY 

PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
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Surface Properties of Intestinal Bacteria Before and After Serum 
Sensitization.— Eleanoke W. Joffe, Charles H. Hitchcock, and 
Stuart Mudd (Department of Bacteriology, School of Medicine, 
University of Pennsylvania). Data concerning the surface properties 
of certain strains of intestinal bacteria are presented. A nonflagellate 
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typhoid strain, 0901, a Flexner dysentery strain, and a strain of Bac- 
terium enteritidis have been studied in their smooth and rough variants. 
The enteritidis bacilli were gronm on phenol agar to suppress the 
flagella. The smooth variants carry surface electric charges so low as 
to be scarcely measm-able, but form even suspensions, insensitive to 
precipitation by salt. The rough variants grow as a sediment and 
their suspensions are electroljde-sensitive, but, paradoxically, they have 
high smface charges. 

Sensitization of these intestinal bacteria ndth specific immune sera 
gives them cataphoretic properties presumably approaching those of 
the antibody protein. Sensitization with rabbit antisera has given the 
maximally sensitized bacteria isoelectric points betv’een pH 4.8 and 
5.2; with horse antisera the isoelectric points have been between pH 4.4 
and 4.8. These isoelectric points are well on the acid side of those of 
normal serum globulins. These results suggest that the antibody glob- 
ulins against bacteria of this group may be more acid than normal 
globulins rather than more alkaline like those previously described, 
such as the antipneumococcus globulin. 


Application of Volumetric Methods to the Study of Nonaqueous 
Cystine Solutions. — T. F. Lavine and G. Toennies (Lankenau 
Research Institute, Philadelphia). A nonaqueous titration method 
using sodium methylate as the base, thjmol blue as the indicator and 
cliloroform as a diluent was applied to a study of cystin perchlorate 
solutions in acetonitril. On neutralization by sodium metliylate, per- 
chloric acid and cystin perchlorate were indicated by a color change 
from red to yellow, wliile acetic acid, ammonium ion, hydrocyanic 
acid and cystin were denoted by a color change from yellow to blue. 
Acetic anhydrid in chloroform is also quantitatively neutralized by 
sodium methylate, mol for mol, the color change of thymol blue being 
from yellow to blue. The sodium perchlorate formed in the neutraliza- 
tion of perchloric acid was found to affect the first end point leading to 
low results when the concentration was greater than 0.02 normal. 

It was found by titration that acetic anhydrid removes all of the 
water from a tenth normal cystin perchlorate solution in acetonitril 
made by the use of 70 per cent perchloric acid, in at least 1 hour. 

The decrease in acidity of solutions of 70 per cent perchloric acid in 
acetonitril was explained by'the hydrolysis of acetonitril to ammonium 
acetate, the reaction being catalyzed by perchloric acid; the acetate 
reacts basic to perchloric acid forming acetic acid and anmonium per- 
chlorate. A corresponding cystin perchlorate solution is stable, the 
cystin perchlorate not catalyzing the hydrolysis. 

Relation of the Parathyroid Glands to the Toxicity of Irradiated 
Ergosterol. — James H. Jones (Department of Physiological Chemistry, 
University of Pennsylvania). Due to the similarity of the pathologic 
changes produced when eitlier large doses of irradiated ergosterol or para- 
thyroid extract are administered Taylor, Weld, Bramon and Ray have 
concluded that the toxicity of irradiated ergostejol is due to a_ stimula- 
tion of tlie parathjToid glands. If tliis conclusion is correct it should 
be possible to reduce the toxicity of irradiated ergosterol by remonng 

> The Canadian Medical Association Journal, 1931, 24, 763; 25, 20. 
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the parathyroid glands associated with the thyroid even though acces- 
sory parathyroid tissue remained intact. In the following experiments 
such studies have been conducted. The parathyroids were removed 
from rats but only those animals which were actually seen in tetany 
were used for the experiment. The daily dose of irradiated ergosterol 
necessary to cause death was no greater for the animals from which the 
parathyroids had been removed than for control animals which retained 
then’ complete parathyroid tissue. In like manner the time necessary 
for any given lethal dose to cause death was no greater for the operated 
animals than for the controls. Hypercalcemia was also produced as 
quickly and with as small amounts of irradiated ergosterol in para- 
thyroidectomized animals as in normal unoperated animals. These 
data indicate that the toxicity of irradiated ergosterol is not due to 
stimulation of the parathyroid glands. 


The Absorption of Glucose from Intestinal Loops. — I. S. Ravdin, 
C. G. Johnston and P. Moubison (Laboratory of Research Surgery, 
University^pf Pennsylvania). Solutions of glucose in varying amounts, 
volumes and concentrations were introduced into iejunal loops prepared 
by the method by Johnston and the rate of glucose absorption was 
determined. It was found that with increasing concentrations, there 
was an increase in the amount of glucose absorbed. Variations in 
volume had a similar effect in that a marked increase in volume, con- 
centration remaining constant, resulted in an increase in the amount 
of glucose absorbed. 

When volume and concentration were so adjusted tliat the amounts 
of fluid removed after a 15-minute period were comparable, the amounts 
of glucose absorbed were similar when low concentrations were used 
(below 15 per cent), but were at considerable variance when wide 
differences (8 per cent to 55 per cent) in concentrations were used. In 
these experiments there was no relationship between the weight of 
the animal and the amount of glucose which was absorbed. 


PoiseuiUe’s Law and the Capillary Circulation. — Eugene M. Landis 
(Laboratory of Zoophysiology, University of Copenhagen). According 
to PoiseuiUe’s law in the case of a homogeneous liquid flowing through 
a long tube of small diameter the volume, Q, of liquid which escapes in 
time, t, is given by the equation. 


Q 


IT p r* 


( 1 ) 


where p is the fall of pressure in the tube, r the radius of the tube, I its 
length and rj the coefScient of viscosity. The volume, Q, escaping from 
a capillary can also be expressed by the equation, 

Q = vr'-Vt ( 2 ) 

where V is tlie mean velocity per second. Substitution, rearrangement 
and changing tlie unit of pressure from dynes per square cm. to centi- 
meters of water jnelds, 

8 iij r 
'980 r* 


p 


(3) 
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TJie fall in pressure in cms. water can then be calculated for each 
capillary segrnent from the length in centimeters, viscosity in dyne 
seconds or poises per square centimeter, the mean velocity of flow in 
centimeters per second and the radius in centimeters. 

A motion picture camera was used to record the flow of an opaque 
graphite suspension following blood through the capillary net^vork of 
the frog’s mesentery. The diameter, length and the mean rate of flow 
were determined for each vessel separately by studying the cinemato- 
graphic film. The coefficient of viscosity of frog’s blood is usually given 
as 0.0253 and similar figures were obtained by viscosimeter in two 
observations. This value was used in computing the pressure fall since 
blood ivas being displaced from the capillary network while the observa- 
tions were made. 

When thus calculated from Poiseuille’s law- it appears that the total 
fall of pressure through the entire capillary network of the frog’s 
rnesentery cannot be less than 1.0 to 2.0 cm. of water. According to 
direct microinjection measurements of blood pressure in single capil- 
laries of the frog’s mesentery the average fall in pressure amounts to 4.3 
cms. water.^ The difference between the calculated and the observed 
figures indicates that the effective viscosity of blood in the capillary 
network is greater than the viscosity observed when blood flows through 
the relatively large capillary tubes of the ordinary viscosimeter. Addi- 
tional evidence that tliis is the case Avas found in the literature. There- 
fore Poiseuille’s equation cannot be applied to the capillary circulation 
except in the limited sense of indicating the lowest possible fall in pres- 
sure that can theoretically be associated with the observed rates of 
capillary blood flow. The true fall in pressure must apparently be 
determined by direct observations of capillary pressure. 

I Landis, B. M: Am. J. Physiol., 1926, 7S, 548. 
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FOCAL INFECTIONS IMPIIOATING THE NERVOUS SYSTEM. 

By Foster Kennedy, M.D., F.R.S. (Edin.), 

PROFESSOn OP NEUROLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE, 

NEW YORK CITY. 


The work of Orr, Rows and others during the past 25 years has 
revealed to us some of the avenues by which the central nervous 
system is reached by infections wdrich usually are contiguous in 
origin to the point of the nervous system attacked, but may often 
be remote. The general idea that pneumonia may be complicated 
by a myelitis, that periapical abscess may cause inflammation of 
distant nerves or roots, such causes and effects are sufficiently 
familiar to us all. I shall then hardly be able to tell you any new 
thing, but can point out how the disease picture is determined 
inevitably by the anatomical pattern so that almost distinct syn- 
dromes are evolved. Toxic products or bacterial content pass 
along set channels: their ultimate destinations are fixed only by 
tissue barriers and humoral resistance, as the protective dikes of the 
organism. 

One or two characteristic cases will illustrate my meaning: 

Case Eeports. Case 1. — A woman in her middle thirties reported 
monthly attacks of herpes in the skin area supplied by the second and third 
lumbar roots on the left side. The condition was accompanied by severe 
pain and appeared on the second or third day before each menstrual period. 
This phenomenon had been recurring for 2 years. My associate, S. B. 
Wortis, not content vdth a dermatologic explanation, discovered a fairl}' 
large and infected Bartholin’s cyst on the same side as her herpes. We 
advised surgical excision of tliis focus. However, she suffered 6 attacks 
of premenstrual herpes before taking action. Nine months ago she had 
an attack of herpes and radicular pain before the period following tlie 
operation, since when she has been entire^’- free of sjmptoms. 
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Table 1. — Pathways op Infection. Tonsillitis With Referred Pain. 
Of 182 cases of tonsillitis, 18 (9.9 per cent) had referred pain. 


Case. 

1 

Sex.', 

i 

Age. 

General 

symptoms.! 

Physical 

exam. 

Neuro- 1 
logical. 1 

Referred 

pain. 

Organism . 

i Complica- 
tion, 

Out- 

come. 

1661 

! 

u j 

25 

Cough 

T (espe. 

L): P.; 

CN+(L) 

Neg. 1 

j 

Chest; L. 
ear 

Pneumoc. 

(tonsillar 

smear) 

None 

Imp. 

1075 

M 

21 

None j 

I 

T; CN + 
(bilat.);R. 
ear drum 
red 

Neg. 1 

j 

R. neck; 
R. ear 

Omitted 

1 

?Early mi- 
tral dis- 
ease 

Imp. 

1690 

M 

35 

Cough j 

T; P: CN 
(bilat.) ; 
cheat r5lee 

Neg. 1 

Under L. 
ear 

Omitted 

None 

Imp. 

1697 

F 

19 

Malaise j 

T; P 

Neg. 1 

' j 

Neck; R. 
ear 

Omitted 

None 

Imp. 

1700 

M 

30 

Rigor 1 

1 

! 

T; P: CN 
+ (cap. 

L) 

Neg. 

1 1 

Neck; both 
ears; both 
sides of 
face 

Omitted j 

None 

Imp. 

1616 

M 

20 

Rigor; 
cough; 
herpes, 
lips; hi. 
sputum 

T; P; CN 
+ 

Neg. . 

i 

1 

1 

Front of , 
head; R. 
ear 

Smear neg.| 

None 

1 


1584 

F 

39 

Cough 1 

i 

i 

T; CN + 

(bilat.) 

Aj's: O 1 

1 

1 

j 

' L. chest; 

1 under R. 
ear; along 
R. sterno- 
1 mastoid 

Omitted 

Varicose 

veins; 

pregnan- 

cy? 

Imp. 

1590 

M 

24 


T 

Omitted j 

i 

1 R. jaw and 
down R. 
neck 

Many coc-, 
ci and ba- 
cilli 

(smear) 

None 

Imp. 

1592 

F 

! 

i 

53 

None 

T; P:CN 
-i-; perf, : 
both ear 
drums 

Neg. 

Front of 
head; pain 
L. eye 

Omitted 

Acute glos- 
sitis , 

! 

Imp. 

1611 

i 

iM 

1 

30 

Rigor 

1 

1 1 

T; P; CN 

(bilat.); 
L. frontal 
sinus ten- 
der (X- 
ray neg.) 

Neg. 

1 

j 

i 

Severe 
frontal; 
shooting 
pains, 
both ears 

Omitted 

None 

Imp. 

815 . . 

M 

46 

Rigor; 
malaise; 
gen. pains 

T; CN + 

Neg. 

i 

L. chest 

Omitted 

1 

Conjunc- 

tivitis, 

acute 

Imp. 

S30 . . 

M 

23 

Rigor; gen. 
pains 

T; P; CN 
+ 

Neg. ! 

L. chest 

Omitted 

None 

Imp. 

835 . . 

M 

24 

Rigor; 
malaise; 
sweating; 
gen. pns.; 
bl. sput. 

T, esp. R; 
P; CN + 
(R) ' 

Deep refl. 
incr. 

i 

j 

Cheat; R. 
ear and 
R. neck 

Omitted 

None 

Imp. 

836 . . 

M 

29 

Rigor; 

cough; 

vomiting 

T; P 

■ Neg. 

1 L. chest 

! 

i 

Omitted 

None 

Imp. 

i 

837 . . 

M 

20 

i 

Rigor; 

malaise; 

cougli 

|t 

! 

i Neg. 

1 Chest 

! 

j Omitted 

1 

None 

j Imp. 

1 

839 . . 

1 ji 

1 25 

j’ Cough ; 

i T; P; I> 

■ Neg. 

; R. chest 

! Omitted 

i None 

j Imp. 

1 

1 

I 

1 herpes, lip 


1 

i 

1 

1 


840 . . 

! 

1 

i "" 

! Rigor; 

1 cough 

[T; r 

t 

i Pupils 
i sluggish; 
deep rell. 

ilKT. 

j Chc.st 

1 

j Omitted 

1 None 

1 

J Imp. 

S44 . . 

; M 

r 

Malaise; 
i cough; 

' gen. pns. 

iT (cap. I.); 
! 

Neg. 

Chc.st 

Omitted 

, None 

Imp. 


I ; gen, pns. . ^ — ~ 

T = phno-ngilis: L = laryngitis; CN+ = cen-ical nodes cni.arged. 
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UocntRcn ray finger: osteoperiostitis. 
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IabliE li . Pathways of Infectiton. Diphtheria. 


No shm diphtheria found. Of 294 cases of diphtheria, 13 (4.4 per cent) showed 
involvement of the nervous system. 


Case. 

1 Sex. 

! 

Focus 

.4ge.l . 

1 infec- 
tion. 

Cul- ^ Paralysis; with days 
ture. ! after onset in parens. 

! 

Antitoxin 
given; days 
after onset 
in parens. 

1 Outcome; days after 
onset that paralysis 

1 cleared up in parens. 

) 

5728 . . 

i M 

•11 

‘ T 

Pos. P (33);XIC 

! j 

1 

, 20,000 U. (1) 

' 10,000 U. (3) 

47 (death) 

343S . . 

j ; 

i 1 

27 

1 T 

j Pos. i p (21): E (?): PN (?): 

1 j Xl'C 

1 20.000 U. (21) : P and E? (148); ?PN 

1 10.000 U. (42) ■ 

12S6 . . 

!m| 

5 

i T; N 

j Pos. j P (8) 

1 20,000 U. (4) j P? (24) 

341 . . 

M ! 

2i 

1 T; N 

1 Pos. ip (11):XIC 

1 15,000 U. (2) jP? (31) 

5668 . . 

M 

S 

1 T 

1 Pos. ] P (20) 

j 25,000 U. (5) 

P (62) 

351S . . 

XI 

n 

|T;N: 

1 I’ 

Pos. ! P (42) : E (?) : PN (?) : 1 30,000 U. (3) 
j neck weak j 

P (74; E? (74); PN? 
(74) 

4934 . . 

JI 

2J 

j T 

Pos. |P (38): PN (38) 

1 20,000 U. (3) 

41 (death) 



5 

i T; N 

j 

i 

Pos. |P (11):E (50):XIC 

1 

! 

i 5,000 D. (2) 
10,000 U. (3) 
5,000 U. (4) 

P and E until death 
(56) 

3192 . . 

H 

3 ^ 

T; N 

Pos. i P (IS) ; PN and incon- 
1 tinence (?) 

1 25.000 U. (S) 1 

j ! 

P (52); PN and still 
incont, on discharge 

S61 . . 

XI 

19 

T;N 

Pos. |P (40); E (40); PNi 
1 (59) 

1 1 

30,000 U. (3) 

i 

!P and E (54); PN 
present on discharge 
(79) 

S99 . . 

F 

' 5 i 
i 

T: N 

Pos. 1 P (12); peripheral fa- j 
j cial (12);E (9);MCi 

15,000 U. (4) j 

1 

14 (death) 


H 

2 1 

1 

T; N 

Pos. |P? (27): PN? (27): 1 20,000 U. (4) ! 
1 ^IC; neck weak j j 

46 (death) 

? . . . j 

j 

XI 

3 ; 

1 

T 

Pos. |p? (21): PN (42) :l 
I back weak 1 

10,000 U. (1) j 
1 

"While in hospital 


T = throat; N = nose; L = larynx; P = palate; E = Eye; PN = peripheral neuritis; ^IC — 
myocarditis. 


Case 2. — A man seen in the middle West some j’ears ago vas presented 
as a case of anwotropliic lateral sclerosis. For 2 months he had had pro- 
gressive ascending ■weakness of the legs ■with so-called rheumatic pains and 
disturbance of sphincter control. Wasting and fibrillar 3 '^_tivitching of the 
thigh muscles ■were dominating features of Las condition. Nothing abnormal 
■was found in the arms, a peculiarit}' which, added to bladder involvement 
and shooting pain in the legs, cast doubt on the original diagnosis. A rectal 
examination gave e^vidence of a firm but fluctuating mass in the pros- 
tate wMch was correctlj'^ diagnosed as abscess and evacuated. Complete 
sphincter control was reestablished ■witliin a month and progressive recover}’ 
in motor function followed. 

Case 3. — A middle-aged officer had S teeth removed, following local 
novocain infiltration of the gums. Three daj’s later he began to suffer 
from severe pain in the back of the neck and \iolent headache. Progressive 
signs of meningitis developed, which were confirmed bj’ fining streptococci 
in the spinal fluid. Death occurred ■within 3 weeks despite the ginng of 
antimeningococcus serum and frequentlj' repeated blood transfusions. 

It may be said here that the morbid process in these cases could 
scarcely have been recognized had not the general plan of drainage 
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Table 5. — Pathways op Infection. Meningitis Sbcondahy to Infections About tub Head. 
Of 422 cases of meningitis, 24 (5.7 per cent), wore secondary to infection about the head. 
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pathways to the nervous system from infected areas been previously 
hypothecated and later proven. Indeed, one feels that the com- 
parative paucity of infecting foci found in our Bellevue groups of 
nervous system infections may be due to the absence of the correla- 
tion of cause and effect in the minds of the examiners. 

In a careful reading of the records of 182 cases of acute follicular 
tonsillitis, there were found 18 (9.9 per cent) in which severe referred 
pain was a prominent symptom. All such cases were adults, prob- 
ably because children localize pain poorly. The distribution of pain 
was in order of frequency: the ears (local disease was absent), the 
chest wall, the face and neck. In short, these severe referred pains 
occurred in the area of distribution of the fifth nerves and the upper 
cervical roots. An appreciation of the significance of these pains 
would make needless many puncturings of normal eardrums and 
sinuses. 

A review of 294 cases of nasopharyngeal-laryngeal diphtheria 
admitted to Willard Parker Hospital and treated with antitoxin 
at varying intervals from the beginning of the disease showed that 
4.4 per cent had involvement of the nervous system. The symptoms 
in the order of frequency were palatal palsy, palsy of accommodation, 
polyneuritis. Death in most cases was attributed to myocarditis. 

Nearly all these neural cases were heavily treated— 20,000 and 
30,000 units— but too late. Apparently, absorbed diphtheria toxin 
combines readily with nervous tissue and forms a stable product, 
in that subsequent enormous doses of antidiphtheritic toxin avails 
little to reduce neural symptoms. Some of the polyneuritic cases 
complicating diphtheria were difficult to differentiate from polio- 
myelitis, in that thoracic and cervical radiculitis produced weakness 
of related muscle groups and sacral root involvement occasionally 
resulted in sphincter paralysis. 

No cases of skin diphtheria could be found as such in the Bellevue 
or Willard Parker records. However this aspect has been well 
studied by Walsh in troops on active service in Egypt. Here so- 
called "desert-sores” occurred commonly from which IClebs- 
Loeffler bacilli were recovered in almost pure culture. A r^ast 
number of cases of polyneuritis ensued. 

The most important observation made by Walsh was that invar- 
iably there was an initial local paresis related anatomically to the 
site of the infected focus, a fact which forbids the notion that in 
such conditions the toxin is carried entirely by the blood to the 
nervous tissue. No case of extrafaucial diphtheria had paralysis 
of the palate. 

Two of his cases may be mentioned here: 

Case 4.— itn artillery driver suffered from multiple septic sores on the 
tliighs and buttocks and a large ulcer of the perineum. After 7 weeks he 
began to have numbness on the buttocks and around the anus. This numb- 
ness spread to the penis, scrotum, and the backs of the thighs; a few daj^s 
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later there was loss of control of the bladder and rectum. Not until weeks 
afterward was there general polyneuritis, by which time there was also 
deterioration of \dsual. convergence. On examination, he was found to 
have complete loss of all forms of sensation over the 4th and 5th sacral 
root areas and partial loss over the 2d and 3d sacral root areas. 

Case 5. — A medical officer infected his right thumb while perfor min g a 
tracheotomy on a fatal case of laryngeal diphtheria. The finger wound 
healed in 7 weeks, but he began to notice numbness and loss of feeling in 
the affected thumb; this numbness spread to the radial part of the hand. 
jUso ataxia and weakness developed in the right arm. After these disabili- 
ties he sustained a generahzed multiple neuritis, but had no accommodation 
paralysis. 

An examination of the Bellevue records of 765 cases diagnosed 
as neuritis (but not including polyneuritis) revealed a group of 7 
cases of severe cauda equina neuritis 5 of which immediately fol- 
lowed influenza; 1 case was secondary to gonococcal infection of the 
perineum, and another followed hysterectomy. I feel sure that 
ascending neuritis of the cauda equina occurs more frequentlj’’ than 
hospital records would seem to showq suspicious cases in the gyneco- 
logic and m-ologic fields should be rigorously examined. 

Of 137 cases of transverse mjmlitis studied, 5.1 per cent were 
secondary to a known infection; in most cases the cause was unde- 
termined. Pneumonia was responsible for 2 gradually ascending 
softenings on the dorsal cord. Two upper dorsal transverse lesions 
were secondary to infected fingers. A thrombosed internal hemor- 
rhoid furnished the focus in the fifth case and a septie abortion in 
yet anotlier. It would appear that in this group tlie blood stream 
is the path of access to the spinal cord; the dorsal cord would seem 
especially susceptible to attack and one remembers that this also 
holds good for Pott’s disease of the spine. 

Infections about the head accounted for 5.7 per cent of 422 cases 
of meningitis studied from tlie Bellevue records. Fifteen were 
secondary to infections of the middle ear; 1 of these was a case of 
serous meningitis with hydrocephalus; 2 followed orbital infections; 
2 followed carbuncle of the neck and 2 sinusitis; 1 came from a cheek 
abscess and 1 from a furuncle of tlie nasal mucous membrane. The 
last proceeded from a cellulitis of the upper lip. 

With the exception of the case of otitic hydrocephalus, all were 
fatal : a mortality which emphasizes the necessity of treating infec- 
tions about the upper face bj’" wet dressings and drainage rather 
than by incision. 

The details of these cases are presented in chart form. These 
neural complications of focal infection are nothing more than the 
commonplaces of hospital experience; to know that they occur m 
bulk will impose on us tlie need of search for prime causes in condi- 
tions apparently more obscure. 

Note. — My sincere thanks are due Miss Sarah Shiras for her great help in the 
statistical investigation of several thousand case records. 
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TUMORS OF THE GASSERIAN GANGLION.*! 

By Melbourne J. Cooper, M.D., 

INSTRUCTOR IN NEUROLOGY, UNIVERSITY OP PENNSYLVANIA MEDICAL SCUOOL, 

PHILADELPHIA, PA. 

(From the D. J, McCarthy Foundation of the University of Pennsylvania.) 


The severe symptoms accompanying tumors of the Gasserian 
ganglion have resulted in recognition of the condition for many 
years. Among the earliest case reports, Sachs^ has mentioned 1 by 
Dixon in 1846 and 1 by Giinsburg in 1848. Peet^ refers to a primary 
tumor studied as early as 1836, by R. W. Smith, and reported in 
1849. Peet found a total of 63 cases in the literature in 1927. Addi- 
tional cases are 1 of Parker,® 2 reported by Russell,'^ a case of Rand,® 
.2 of Altmann,® 1 of Gaines,'^ 1 of Learmonth and Kernohan, ® Bradley 
and Smith® and 1 which was studied in the respective services of 
Dr. Spiller and Dr. Prazier and reported by the author.^® Cad- 
walader^^ has reported a tumor which arose in the immediate neigh- 
borhood of the Gasserian ganglion and completely embraced the 
sensory root, causing symptoms characteristic of a tumor arising in 
the ganglion itself. This gives a total of 76 reported tumors, includ- 
ing Peet’s 2 cases and the 1 of Cadwalader. 

Tumors of the Gasserian ganglion are relatively rare. Frazier'® 
had performed major operations on more than 300 patients suffering 
from tic douloureux up to 1918 and at that time had encountered 
only 3 instances of tumor involving the Gasserian ganglion. Cush- 
ing,'® in 1920, had found 4 primary and 4 secondary tumors causing 
symptoms referable to the ganglion in his series of 550 verified 
intracranial tumors. In the files in the Neuropathologic Laboratory 
of the Philadelphia General Hospital, the author has found 4 
instances of primary or metastatic tumor involving tire Gasserian 
ganglion in the records of almost 5000 cases. These records are 
composed largely of the neuropathologic findings at autopsy in 
various types of cases in which disease of the nervous system had 
been suspected during life, and a small percentage of reports based 
upon the findings in biopsy material obtained at operation. 

Case Reports, t Case 1 (Univ. Hosp., Surg. No. 11516 and No. 12069). 
— C.P.C., a male, aged 47 years, was admitted to the service of Dr. 

* Based on material from the Neurologic, Neurosurgical and Neuropathologic 
Departments of the Hospital of the University of Pennsylvania, and the Neurologic, 
Radiologic and Neuropathologic Departments of the Philadelphia General Hospital’. 

t Road in abstract at a meeting of the Pliiladelphia Neurological Societv Februarv 

20,10:12. 

t Drs. William G. Spiller, Charles II. Frazier, J. B. Garnett, B. J. Mpers, F. C. 
Grant and N. W. Winhelman have kindly given the author access to the records and 
material in their respective departments for the purpose of this report. The cases 
described herein are taken, as indicated, fronj these sources. 
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Frazier on August 16, W27, complaining of pain in the left side of the face. 
The onset had been with pain in an upper left premolar tooth 13 months 
previously, It had increased in extent until at the time the patient came 
under observation, it involved the entire left trigeminal distribution. The 
pain was almost constant, but there also occurred acute paroxysms of 
tic-like pain 3 or 4 times dail5^ The patient had had the left infraorbital 
neiwe sectioned previously, and there was some hypesthesia of the face 
which was supposed to be the result of this operation. The motor branch 
of the trigeminus was unaffected and the cornea was not anesthetic. There 
was some defect of hearing in the left ear which was attributed to a chronic 
otitis media. The examination was otherwise negative. 

Dr. F. C. Grant surgically exposed the Gasserian ganglion. A discrete 
tumor of the ganglion, probably involving the 7th cranial nen^e also, and 
eroding the petrous portion of the temporal bone, was found and removed. 
The excised tumor mass measured 2 cm. bj”- 1.5 cm. by 0.5 cm. Dr. Winkel- 
man reported that it showed, microscopically, renanants of what was prob- 
ablj’^ Gasserian ganglion here and there, with much-altered ganglion cells. 
The entire section was overrun with connective tissue, with areas of calci- 
fication scattered throughout. The tissue was very cellular with numerous 
small round nuclei. Most of the cells were not unlike Ijunphocytes in- 
appearance; others had irregular elongated nuclei, definitely jmung con- 
nective-tissue elements. Scattered throughout the tissue were small islands 
of cells with large vesicular nuclei containing faint chromatin granules. 

McroscopicaUj’’, Dr. Winkelman stated, “the nature of these abnormal 
cells, most of which are arranged in islands, is doubtful. They are probably 
identical with the capsule cells of the ganglionic elements and superficiaUy 
resemble endothelial elements, even though they are in all probability 
ectodermic in origin. There has been a recent tendency to label tumors of 
this sort ‘Schw'annomas’ or sheath neuromas. There are present here also 
cells of a chronic inflammator3' nature, such as have been described in other 
tumors of this sort.” 

At the time of discharge there was some residual pain referred to the left 
cheek and the mouth, described b}' the patient as deep “bone pain,” and 
there was left 7th nerve pals3^ 

About 4 weeks later, a difficult3' in swallowing and an impairment of 
speech had developed, and the pain had become much worse again and had 
spread from the face to the occiput. Enlarged submaxillars^ Ij-mphatic 
nodes had appeared b3^ the time he was seen again, 7 weeks after the opera- 
tion, and at that time there was complete left 5th, 7th, 9th, 10th r nd 12th 
nen'e palsy, and partial bilateral 8th nerve involvement, more on the left 
side. A roentgenogram showed some atroph3- of the dorsum’ sellas. Dn 
Grant then exposed and removed a tumor in the posterior fossa, situated 
directl3'^ over the posterior lacerated foramen. The tumor measured 1 cm. 
b3'^ 5 mm. 63^^ 7 mm. and showed the same microscopic structure as the tumor 
of the Gasserian ganglion. Death occurred Nov. 17, 1927. 

Case 2* (Univ. Hosp., Neurol. No. 71898; Surg, No._ 3089). — 1T.M., 
a male, aged 34 3'ears, was admitted to the service of Dr. Spiller on Februar3' 
19, 1924, complaining of headache, numbness of the left side of the face, 
and weakness of the lower extremities. The onset had been with headache, 
vertigo, pain in the left side of the face and impairment of -vdsion about 
simultaueousb' 1 3’ear before admission. For 6 months he Imd been sub- 
ject to occasional transient fainting attacks, and during the period of 
vation a Jacksonian attack affecting the right arm and leg occurred. Inerc 

* Tjiis case was reijortcd by Dr. E. C, Grant at the meeting of the Philadelpiaa 
Neurological Society of May 25, 192-1. As his report was not published in the &cicty 
Transactions, he lias kindly permitted the author to include the case in this com- 
munication. 




Fig. 1. — Section of the Gasserian ganglion of Case 1, showing the fibrosis, the inflam- 
matory cell infiltration, and the nests of tumor cells. i 



Fig. 2.— Photograph of the patient (Case 1) shou-ing the borders of the postoperatir e 
area of anesthesia in the trigeminal distribution marked by ink lines. 




Fig.^ 3. — Case 2, a section from the Gasserian ganglion showing the primitive type of 
cells, many of which are arranged in globular groups. 



Pj(,_ 4 —Case, 3, a section from the Gasserian ganglion showing the dense fibrous 
background, the inflammatory reaction, and the islands of tumor cells which have the 
appearance of young fibroblasts. 
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was a history of a luetic infection at the age of 23. The examination showed 
a hji’peralgesia of the left forehead and cheek, a diminution of the recogni- 
tion of touch on part of the left forehead, but not on the cheek, and a diminu- 
tion of the left scleroconjunctival reflex. The lachrymal reflex was distinct. 
At times there was a slight impairment of pain and temperature sensation in 
part of the distribution of the first division of the left trigeminus. There 
was slight ocular sjunpathetic involvement on the left. The left masseter 
and temporal muscles were weak and there was slight weakness, peripheral 
in type, of the left side of the face. A Bdrdny examination by Dr. L: 
Pisher gave findings very suggestive of a left cerebeUopontile angle lesion. 
The tendon reflexes were hyperactive, more so on the right side, and there 
was abortive ankle clonus on the right. The blood Wassermann was 
positive. 

Dr. Grant exposed the left Gasserian ganglion and found and removed a 
tumor of the ganglion. He thought at that time that the growth involved 
the posterior fossa as well, since neoplastic tissue apparently accompanied 
the sensoiy root. 

Dr. J. McFarland has reported on the fragments of tissue removed at 
operation. '‘The sections are of an embryonal type of tumor of nervous 
origin representing an early stage of development, containing numerous 
globes of cells such as characterize the neurocjdiomas, very closely related 
to or resembling the equally primitive brain tumor called medulloblastoma. 
They are malignant both by invasion and by metastasis. The tissue also 
most closely resembles the retinoblastoma or glioma of the retina." His 
diagnosis was neurocytoma. 

Roentgenologic and antiluetic treatments were carried out subsequently. 
Eleven months after operation, the patient had some epileptiform attacks. 
Examination about that time showed an elevation of the optic disks of 
1 diopter. Except for an increased degree of mental sluggishness and a 
complete motor and sensory 5th nerve paralysis on the left, the neurologic 
examination showed no marked changes over previous examinations. The 
cerebrospinal fluid Wassermann, which had been negative previously, was 
then positive. Mter that time, contact with the patient was lost, and the 
final outcome is not definitely known. 

Case 3 (Univ. Hosp., Surg. No. 22072).— L. C., a male, aged 33 years, 
was referred to the service of Dr. Frazier by Dr. M. C. Tlorush on June 27, 
1931. He complained of pain in the right side of the face and blindness in 
the right eye. The onset had been in November, 1930, with pain in the 
upper gum. A tooth had been removed for the relief of the pain, but on the 
same day severe pain in the malar region had developed, and within a month 
had involved the entire right side of the face and the side of the head. Im- 
pairment of vision had begun simultaneously with the onset of the pain 
and had progressed to complete blindness in the right eye within 3| months. 
Prominence of the right eyeball had been noticed 1 month after the onset. 
The speech had been impaired for a short tune before he entered the hos- 
pital. An alcohol injection 6 weeks before admission had failed to relieve 
the pain. There had been some anorexia and occasional vomiting, and he 
had lost weight, but the duration of these symptoms was uncertain. He 
described the pain as a “hard, throbbing ache" which was constant and 
was becoming worse. This pain was limited to the distributions of the 
second and third divisions of the right trigeminal nerve, but in addition 
to this there occurred, each afternoon, a bitemporal headache which lasted 
for 4 or 5 hours. 

The general physical examination was essentially negative. The patient 
had a tendency to sleep much of the time, and was not entirely cooperative. 
The speech was mumbling in character and almost unintelligible. The 
Romberg was positive, and the gait unsteady. Skilled movements were 


318 


cooper: tumors op the gasserian ganglion 


poorly executed and there was rather marked adiadochokinesis of the right 
hand. The motor power was generallj'^ reduced without any marked differ- 
ence on the two sides and with no distinct paralysis of anj' limb. The tendon 
reflexes were about normal on the two sides, and there were no pathologic 
reflexes. The right ej>^e 'was entirely blind and there was primary optic 
atrophy on tHs side. The idsion in the left eye was 6/9. There was weak- 
ness of the right external rectus muscle, the internal rectus, and possibly 
a little bilateral ptosis. The right pupil was dilated and reacted sluggishly 
to light and in convergence. Exophthalmus of the right e 3 '’e was present. 

Hyperesthesia in the right trigeminal distribution was noted, but no 
loss of sensation could he demonstrated. The corneal reflex was present 
on each side, but that of the right side ma}'' have been a little sluggish. 
The masseter, temporal and pterygoid muscles were equally innervated. 
The sense of taste was normal. No demonstrable impairment of function 
of the other cranial nerves could be demonstrated, although the speech was 
decidedly thick. The patient was left-handed. 

The blood Wassermann test was negative. The cerebrospinal fluid was 
under pressure of 120 mm. of water, contained 14 cells per c.mm., showed 
an increased protein content, a negative Wassermann reaction, and a 
colloidal gold cun^e of 0001110000. 

The roentgenograms showed a normal pituitarj’^ fossa. The encephalo- 
gram after injection of air indicated that the ventricles were top normal in 
size. The subcortical markings were almost completelj’’ absent on both 
sides, and a few dilated pathw&ys were seen in the right posterior parietal 
region. Dr. Kornblum interpreted the findings as indicative of obstruction 
and dilatation of the pathways in the region of the Island of Reil on both 
sides, somewhat more marked on the right side. 

The patient left the hospital on July 15, 1931, and he declined to return 
for further observation or treatment. Subsequent^, he was admitted to 
another hospital where apparent^ an exploratorj"- operation was done, but 
the tumor was not removed. Death occurred in December, 1931. 

Pathologic examination (Dr. B.J. Alpers) was obtained through the 
courtesy of Dr. E. A. Dougherty. There was an operative incision in the 
■dura over the right frontal lobe. Within the folds of, and under the dura 
on the inferior and lateral surfaces of the right temporal lobe was a firm 
dumb-bell shaped tumnr involving the Gasserian ganglion, being continuous 
with the central trigeminal root. Half of the tumor seemed to be enshrouded 
in two folds of dura, possibly the two folds of Meckel’s space. The other 
half' lay under the dura. There was considerable thickening of the ten- 
torium on the left side. Microscopicall}’^ the tumor was encapsulated, and 
scattered in its substance were small clusters of degenerated ganglion cells 
and irregular bundles of ner\'e fibers surrounded by Schwann cells. In 
the tumor there was an exceedingly dense background of collagenous and 
fibrous tissue, through which were scattered islands of tumor cells com- 
pletel}'' surrounded bj'' fibrous tissue. The cell clusters were solid in some 
areas, and in others there was central degeneration, resulting in an acinar 
appearance. The clusters were composed of 3 'oung fibroblasts, cells with 
round nuclei of moderate size, occasional poljmiorphonuclear cells, and fairly 
numerous cells with fragmented nuclei. It appeared to Dr. Alpers that 
j^oung fibroblasts were growing from the fibrous walls into the cellular 
islands. The microscopic diagnosis was fibroblastoma. 

Discussion. The diagnosis of tumors of the Gasserian ganglion 
must lie governed bj'’ the appearance of sucli symptoms and signs 
as hai'e been observed by careful clinicians in other verified cases. 
Tlie usual symptomatology has been described in detail by niany 
authors, among whom may be mentioned Spiller,” Cadwaladcr,”-' 
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Frazier, Cushing,'^ Sachs/ and Peet.“ Pain in the distribution 
of the trigeminal nerve of the side of the lesion, usually occurring 
early in the course of the disease, having a dull and constant quality, 
sometimes with paroxysms of acute tic-like pain, has been stressed 
repeatedly. The objective diminution or loss of the sensations of 
touch, pain, heat and cold in a part or all of the ipsolateral tri- 
geminal distribution is considered common, the combination of 
spontaneous pain and impairment of sensation objectively (anesthe- 
sia dolorosa) being regarded by many as diagnostic of tumor in 
the absence of syphilitic or tuberculous infection. Diminution of 
the scleroconjunctival reflex on the same side, loss of the lachrymal 
reflex and the gag reflex, impairment of taste on the anterior part of 
the tongue, and impairment of function of the motor branch of the 
trigeminus and of the nerves supplying the intrinsic and extrinsic 
muscles of the eye are not unusual. With the extension of the growth 
to invade or compress the cerebral tissue or the structures of the 
posterior fossa, additional symptoms and signs occur, dependent 
upon the structures affected. 

That the diagnostic criteria usually emphasized do not occur in 
every case of tumor of the Gasserian ganglion was suggested, how- 
ever, by the indistinctness of the signs in Cases 1 and 3 and by the 
fact that Hellsten’s^® review of the literature in 1914 and Frazier’s^^ 
analysis of 29 cases in the literature up to 1918 indicated that the 
occurrence of symptoms and signs definitely referable to neoplastic 
disease of the ganglion had not been observed as frequently as one 
would expect. Consequently, the author analyzed the available 
recent case reports, together with some of the earlier ones in which 
detailed studies had been recorded, in order to determine the clinical 
findings and the results of treatment in a more uniformlj'- studied 
series. For the purpose of this analysis only verified cases of tumor 
arising in the ganglion or its immediately adjacent sheaths, and 
such secondary tumors as had invaded the nervous tissues only in 
the immediate neighborhood of the ganglion were included. The 
cases of Feet- and of Woltmaifl’' were omitted from the statistical 
study because of the probable involvement of the peripheral branches 
of the trigeminus prior to actual ganglion invasion. 

The more important features described in the reports included 
in this study are summarized in Table 1. Under the heading of 
“Initial Symptoms” are listed those manifestations which occurred 
first in the course of the disease or so soon after the onset as to make 
them practically indistinguishable from the first symptom. Under 
“Objective Findings” are listed the important neurologic signs 
observed in the study of the patients and ascribed to the effects of 
the tumors. 

A more detailed analysis of these 22 cases (Table 2) gives the 
frequency of occurrence of the various manifestations. 
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Tabw; 1. 


I Initial symptoms ! Objective findings. 


Author. 

Reference. 

5th nerve pain. 

Sth nerve 
numbness. 

0th motor 
weakness. 

other 

symptoms. 

Sensory 
loss (5th). 

Motor weak- 
ness (5th). 

Hyperesthesia 

(.5th). 

O OD 
k. O 

u 

1 

Impaired taste. 

Sympathetic 

signs. 

Signs not re- 
lated to Sth 
nerve disease. 

Spiller, Case 1 

14 

4“ 




+ 

+ 


+ 

+ 



Spiller, Case 2 

14 

+ 



+ 

+ 

4" 

+ 

Plummer and N’en* . 

13 

4- 



+ 

+ 

+ 

+ 

+ 


Sachs 

1 










Percy 

19 

4~ 




? 




? 

+ 

Cadwalader . 

11 

-b 


.. 


+ 

+ 


+ 


. . 


Cushing, Case 32S . 

13 



.. 

+ 

+ 

+ 





Shelden, Case 1 . 

20 

4- 




+ 


+ 

+ 


+ 

Shelden, Case 2 , 

20 



.. 

7 




7 

+ 

Shelden, Case 3 . 

20 

4- 





+ 

4* 


. . . 


+ 

Parker, Case 4 

3 

+ 

+ 



+ 

+ 

+ 



+ 

Rand 

5 

+ 

.. 

+ 


? 

4- 



+ 

Russell, Case 1 . 

4 


.. 

.. 

+ 

+ 

. 




+ 

Russell, Case 2 . 

4 


. . 








Altmann, Case 1 

6 




+ 




+ 



+ 

Altmann, Case 2 

6 


.. 

.. 


+ 



+ 



+ 

Gaines, Case 2 
Learmonth and 

V 


. . 

• • 

1 

+ 


+ 


+ 



+ 

Kernohon . 

8 

+ 

.. 




+ 


+ 

+ 


+ 

Cooper .... 
Case 1 of this report 

10 

4* 1 


1 


4“ ^ 





+ 


4* ^ 



.. 

r 1 





4 

+ 

Case 2 .... 


4* * 

+ 

•• 

.. ! 

+ 

+ 1 

+ 

+ 

4- 

, , 

4“ 

Case 3 .... 


4" 1 

.. ) 

+ 

•• 


+ 

1 



+ 

Totals . . . 

•• 

174- i 
1 

3 

1 1 10 + 

16+ 1 

13 + 

5 

10 + 

4 

3 + 

21 


TABiiE 2 . — Analtsis of 22 Cases. 

Inilial Symptoms; 

Paia in the ipsolateral trigenunal distribution 

Ipsolateral trigeminal pain (possibly not initial) 

Ipsolateral numbness in trigeminal distribution 

Ipsolateral trigeminal motor n-eakness 

Impairment of vision 

Nausea, vertigo, tinnitus or impaired hearing 

Headache 

Diplopia or ptosis 

Cervical lymph node enlargement 

Paresis of extremities 

Ot^cclive Findings: 

Impairment or loss of touch, pain, heat or cold sensations in ipso- 
lateral trigeminal distribution 

Trigeminal sensory impairment of doubtfiJ etiologj' .... 

Ipsolateral trigeminal motor Tveakness 

Questionable ipsolateral trigeminal motor weakness . . . _ . 

Hyperesthesia or hyperalgesia in ipsolateral trigeminal distribution 
Diminution or loss of ipsolateral conjunctival reflex .... 
Ipsolateral impairment of taste on anterior part of tongue . 

Diminution of ipsolateral lachrymal reflex 

Ipsolateral impairment of simpathetio function 

Questionable sympathetic impairment 
Objective Findings Referred to Other Cranial Nerves: 

Ipsolateral 3d, 4th, or 6th nerve involvement _ . 

Ipsolateral Sth nerve involvement 

Ipsolateral impairment of hearing (doubtful etiology) 

Ipsolateral 7th nerve involvement 

Ipsolateral 9th or 10th nerve involvement 

Questionable 9th or 10th nerve involvement ...... 

Ipsolateral 12th nerve involvement ' . . 

Other Signs; . , , , j 

Enlargement of cervical lymph nodes 

Ipsolateral 


17 times 
1 time 

3 times 

1 time 

4 times 
4 times 
3 times 

2 times 
2 times 
1 time 


10 times 

1 time 
13 times 

2 times 
5 times 

10 times 
4 times 

1 time 

3 times 

2 times 

IS times 
9 times 

4 times 

5 times 
4 times 
1 time 
4 times 

0 times 
4 times 
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Although such an analysis as this, based upon reports by different 
observers whose findings necessarily, were subject to individual 
variations, cannot be precise and all-inclusive, nevertheless it gives 
reasonable assurance that no single symptom or sign occurs invari- 
ably. In 3 cases (Cushing, and Altmann’s® 2 cases) the initial 
symptoms had no suggestion of trigeminal disease; and in another 
(Shelden’s^” Case 2) tinnitus - of undetermined cause preceded the 
5th nerve symptoms by years. In 2 instances (Sachs’^ case, 
and Eusselhs"* Case 2) no objective disturbance of the 5th nerve 
sensory function could be found; and in 2 others (Cases 1 and 3, 
of this communication) the only objective disturbances of the tri- 
geminal functions were, respectively, some hypesthesia in the area 
of a previous peripheral nerve avulsion, in Case 1, and hyper- 
esthesia in the trigeminal area in Case 3. The author has had the 
privilege of reviewing the history and of examining the sections of 
the ganglion of another case reported by Camett^^ in which there 
were metastatic carcinomatous deposits scattered widely throughout 
the bones and the organs, one deposit having invaded the left 
ganglion. Although there were definite nests of carcinomatous 
cells in the ganglion itself, the only objective clinical findings which 
might have been dependent upon such a lesion were a decrease in 
size of the left pupil as compared to the right and a tenderness of 
the scalp and face to pressure. The only suggestive symptoms in 
the history were headache and the statement of the patient that 
food did not taste good to him. That distinct objective changes 
had not occurred in these cases is remarkable when it is noted that 
. at the time of observation symptoms had been present in Eussell’s 
Case 2 for 17 months, in Sachs’ case for 10 months, in the author’s 
Case 1 for 13 months, and in Case 3 for 7 months. 

These exceptional cases have been mentioned particularly in 
order to illustrate the difficulties encountered in arriving at a diag- 
nosis in some instances. Of the 22 case reports analyzed, the major- 
ity were sufficiently clear-cut to justify a positive diagnosis, and in 
these latter no essential variations from the usual clinical picture 
were encountered. With the exception of the cases particularly 
mentioned above, some impairment of the sensory or motor func- 
tions or of the reflex arcs dependent upon the integrity of the tri- 
geminal pathways had given the clue pointing toward a destructive 
lesion of these pathways. 

So far as the manifestations relating to the Gasserian ganglion 
per sc are concerned, therefore, the clinical picture as formulated 
on the basis of the available reports of recent date most frequently 
is characterized either by an initial symptom such as pain in some 
part of the trigeminal distribution, subjective numbness in that 
area, impairment of vision or hearing, nausea, vertigo, or headache; 
or by an objective finding such as trigeminal sensory impairment 
or hyperesthesia, diminution of the corneal reflex, or weakness of 
the motor division; or by a combination of more than one of these 
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luanilcstRtions. It should be emphasized again, however, that 
occasional cases apparently have had no subjective symptoms 
pointing to the ganglion, and tliat a few others hai^e sliowed no 
definite objective evidence of disease of the ganglion or the motor 
division. In conformity with tlie views of former VTiters, tliis study 
indicates tliat in the elinical course of ganglion tumors other cranial 
nerves on the side of tlie lesion, particularly the nerves to the ocular 
muscles, the Stli, the 7th, the 9th and 10th, and tlie 12th, in that 
order of frequency, may be affected. 

The value of loentgenolog}^ in diagnosis does not appear to be 
dependable. Partial destruction of the sella turcica or erosion of 
the base of the skull were noted in 3 of the analyzed cases, but the 
changes were not distinctive of ganglion tumor. In the author’s 
Case 3, the encephalogram was suggestive but not conclusive. 

Syndromes closely resembling the clinical picture of tumor of 
the Gasserian ganglion may occur in association with tic douloureux, 
neuralgias secondary to sinus or dental disease, atypical nem’algia, 
postzoster neuralgia, sjqihilis, tuberculosis and cerebellopontile 
angle tumor. For discussions of these conditions and the helpful 
differential points, the reader is referred to the communications of 
Parker,® Frazier,*®-®® Cushing,*® Mixter and I^Tiite,®® Potts,®^ Cad- 
walader,*®-®® Spiller and Camp,®® and Spiller and Potts.®’ That 
cerebellopontile angle tumor occasionally maj-" produce a symptom 
complex indistinguishable from that caused by a tumor primary 
in the Gasserian ganglion has been demonstrated in the experiences 
of Weisenburg,®® Parker,®® Oppenlieim,®® of Krause and of Lexer 
(quoted by Cushing'®). 

Contemporary opinion as to the pathology of tumors arising in 
the region of the ganglion varies to such an extent that the question 
cannot be considered in detail here. Spiller’s*^ warning of many 
years ago against the rigid classification and differentiation of such 
tumors on the basis of tlie interpretations of different observers 
applies today. The degree of malignancy of the tumors in this 
region, whether they be primary or metastatic, obviously influences 
the prognosis. However, a more definite and clear-cut microscopic 
classification, as well as further data on tlie clinical course of patients 
in whom these tumors are demonstrated is necessary before different 
plans of treatment dependent upon the pathologj-’ can be formulated. 
The pathologic diagnoses reported by the authors in the 22 cases 
analyzed for this communication were as follows: Endotheliomas, 
10; neuromas, 2; sheath neuromas, 2; neurocytoma, 1; neurofibro- 
sarcoma, 1; sarcoma, 1; fibroblastoma, 1; chondroma, 1; neurofi- 
broma, 1; undetermined, 2. 

Although surgical treatment of tumors of the Gasserian ganglion 
has been practised since the time of Krogius’®* first operation on 
such a case, the results of surgical treatment had not been encourag- 
ing until the time of Frazier’s*® case. Of the cases which the author 
ha's reviewed, 17 had been subjected to operations for removal of 
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the tumor or section of the sensory root of the trigeminus, decom- 
pressive operations had been done on 2 others and apparently an 
exploratory operation on a 3d case. Postoperative relief of pain 
resulted in 12 of the operated cases, the degree of relief and of 
permanence of relief varying considerably. Of the operated cases 
in which follow-up notes were mentioned and in which partial or 
total extirpation of the tumor or section of the sensory root had 
been done, the average period of known relief was 4.7 months and 
the average known duration of life after operation was 7.5 months. 
These averages are conservative, as 7 of the patients were living 
when last heard from, the periods of relief or the duration of life 
in these cases being counted as corresponding with the interval 
between operation and the date of the last follow-up note. The 
return of spontaneous pain after surgical extirpation of the tumor 
and division of the sensory root may be accounted for by recurrence 
of the tumor or invasion of the posterior fossa, as in Case 1. Fol- 
lowing operation, irradiation is given and has been of value, as 
illustrated by the results in Rand’s® case. 

The effect of operation upon the duration of life cannot be deter- 
mined until larger groups of operated cases have been studied. 
However, it may be pointed out that in this series of 20 operated 
cases, death attributable to operation occurred only 2 times, the 
operation having been done for the purpose of decompression in 1 
of these cases and for exploration in the other. 

Sachs’^ recommendation that operation be performed on patients 
having severe continuous pain in the trigeminal distribution, in the 
absence of sinus disease, without awaiting involvement of the motor 
branch of the trigeminus, appears to be justified by the results of 
surgical treatment in'this group of cases. Furthermore, it may be 
pointed out that a ganglion tumor oceasionally may be present 
for a considerable time without giving rise to any of the usual 
objective signs. In view of these facts, and in the light of Frazier’s®^ 
low operative mortality of 0.26 per cent from the middle fossa 
operation for trigeminal neuralgia, the justification for early middle 
fossa exploration by a competent operator for patients suffering 
unexplained constant trigeminal pain, with or without typical 
objective manifestations, does not appear to be strained. The relief 
of pain alone by section of the sensory root in otherwise inoperable 
cases, as prmdously suggested by Frazier,®® may make the middle 
fossa operation worth while for such cases. 

Summary. Three cases of tumor primary in the region of the 
Gasserimi ganglion are reported. A review of 19 additional cases 
in the literature is summarized to illustrate the frequency of occur- 
rence of the various initial symptoms and of the objective manifes- 
tations, and the results of ojieration in such cases. The difficulties 
of diapiosis in some instances are pointed out. The principal 
conditions which are to be differentiated from tumor and occasional 
indistinguishable conditions are mentioned. Attention is directed 
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to the gratifying results in a few cases subjected to early operation; 
to the relatively low operative mortality in excision of early lesions 
and in the less hazardous procedure of section of the sensory root; 
and to the possibility of symptomatic relief by division of the sensory 
root in cases of inoperable tumor. 

Conclusions. 1. The clinical diagnosis of tumor of the Gasserian 
ganglion is not always possible in the light of our present knowledge, 
even when definite neoplastic involvement of the ganglion has 
occurred. 

2. Occasionally such conditions as tic douloureux, atypical 
neuralgia, .postzoster neuralgia, syphilis, and rarely tuberculosis 
and angle tumor may produce a clinical picture which cannot be 
distinguished from early tumor of the Gasserian ganglion. 

3. Exploratory operation in the region of the Gasserian ganglion 
by competent operators is justified for patients who suffer suspicious 
constant trigeminal pain not satisfactorily explained, and for patients 
who show objective indications of interruptions of the trigeminal 
motor or sensory pathways without evidence of an etiology other 
than ganglion tumor. 

4. Palliative section of the sensory root is justified in patients 
in whom extirpation of the tumor is not feasible. 
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PNEUMONIA IN KEROSENE POISONING. 

By J. I. Waring, M.D., 

liECTUBER IN I’EDIATBICS, MEDICAL COLLEGE OF THE STATE OF SOUTH CABOLINA, 

CIIABLESTON, S. C. 

(From the Department of Pediatrics, Medical College of the State of South Carolina, 

and the Koper Hospital.) 


The toxic properties of kerosene are generally recognized, but 
the way in which the oil exerts its harmful effect in cases of serious 
or fatal poisoning is not clearly stated in the literature. Among the 
23 cases admitted to the Roper Hospital in the past few years 
there have been a number of severe manifestations and 2 deaths. 
Many other children have been treated in the emergency room and 
allowed to return home because their symptoms were slight. Cases 
seem to be more common than previously and, because of the 
probability of the occurrence of serious intoxications in the future, 
the recent cases have been reviewed and certain experiments under- 
taken in an attempt to clarify the subject. 

In the children made ill by kerosene the chief signs have been 
marked drowsiness or actual coma, fever and abdominal tenseness. 
Cyanosis and convulsions have been present in 2, vomiting and 
diarrhea in 2, and acetonuria in 7 instances. Nine children have 
developed definite signs of pulmonary involvement varying from 
mild bronchitis to severe and fatal pneumonia. 

The more noteworthy cases were as follows: 

Clinical Notes. Case 1.— Colored, male, aged 1 year. Drank a “small 
amount” of kerosene, and about I 5 hours later became comatose, where- 
upon he was brought to the hospital and given a gastric lavage. Fine and 
coarse rales were heard over both lungs and dullness was found over the 
bases. A roentgenogram showed clouding of nearly the whole of the left 
lung and of an area in the right base. In spite of supportive treatment, 
after rousing somewhat, tins clhld lapsed into coma and died about 11 hours 
after the ingestion of the kerosene (Fig. 1). 

Case 2 . — Colored, female, aged 14 months. Swallowed about half a 
glass of kerosene and had gastric lavage within about 20 minutes. She was 
coughing, comatose and cyanotic, had contracted pupils, coarse rflles over 
both lungs and showed a fine, almost constant generalized twitching. A 
colonic irrigation yielded fluid with a strong odor of kerosene. A roentgeno- 
gram made 3 - 2 ' hours after the kerosene was taken showed areas of increased 
density over both lungs along the course of the larger bronchi. Death 
occurred about an hour later. 

Case 3.— l^Iiite, female, aged 3 years. Drank an undetermined amount 
of kerosene and almost immediately choked, became cyanotic and rapidly 
became drowsy. Gastric lavage was done witliin 20 minutes. Coarse fiiles 
were heard over both lungs, and a roentgenogram showed bilateral mottling. 
Later in the day high pitched breath sounds and crackling riles were heard 
in the left base. Next day the signs were less marked, although the roent- 
genogram showed practically the same picture. Three days later the lungs 
were clear clinically, and uneventful recovery followed. The edge of tliis 
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cliilcl’s liver was 3 cm. below the costal margin, but no connection between 
this enlargement and the current illness was found. 

Case 4. — Colored, male, aged 2 years. Drank kerosene and was given 
castor oil and salts before he became comatose. His stomach was washed 
after about 2J hours. HAles, dullness and tubular breathing were found at 
the angle of the left scapula, and a roentgenogram showed clouding of the 
left lower lobe. Six days later the picture showed less density. After 
8 days dallness was still present, but the child was so much improved that 
he was discharged (Fig. 3). A roentgenogram taken 8 months afterward 
was negative. 

pASE 5.— TWiite, male, aged 2 3'’ears. Took “three swallows” of kerosene, 
mied, flushed, coughed and soon became drows3^ His stomach was washed 
in about 2 hours’ time. Occasional coarse rales were heard over both bases; 
the roentgenogram was negative. By the following day he was read3'^ for 
discharge. 

Case 6. — White, female, aged 2 years. Drank kerosene, but was not 
seen at the hospital until 2 days later, when she showed rales and diminished 
resonance on both sides, and a tense abdomen. Recover3' followed in 
7 da3’-s. 

Case 7. — RTiite, female, aged 2 3^ears. Drank kerosene. Seen 5 da3’'s 
later and had cough, feA'-er, pain in chest and a few rales. Tlrree da3"s later 
she seemed entire^ w'ell. 

Case 8. — White, female, aged 32 months. Drank about 3 ounces of 
kerosene. Developed no marked symptoms. Recovered. 

Case 9. — Colored, male, aged 3 years. Drank a half glass of kerosene. 
Had gastric lavage within a half hour. He developed a temperature of 
104° F. and showed r&les over both bases and roentgenologic evidence of 
congestion in those areas. He recovered in 24 hours. 

Case 10. — Colored, male, aged 14 montlis. Had gastric laA^age 10 min- 
utes after drinking kerosene. He showed rdles in both bases, and the 
roentgenogram showed clouding in the lower half of both lungs. Three 
days later the rdles had disappeared, but the film was essentially the 
same. This child did not appear I'ery ill and seemed well within 24 hours 
after the onset. The stool showed no blood. 


The laboratory findings were not particularly significant. An 
increased total leukocyte count and polymorphonuclear percentage 
were usual. Methemoglobin, was not demonstrated in the 4 cases 
in w^hich tests were made. The cholesterol content of the blood 
Avas apparently reduced. 

Usuall}'’ the respiration was rapid, going as high as 140 in Case 1. 
The pulse rates AV’ere likewise high.' In Case 3 the rectal tempera- 
ture reached 104.6° F., in Case 9 it reached 104° F., and in Case 10 
it AA'ent to 102.6° F., but did not exceed 102? F. in the others, and 
AARS of short duration as a rule. Cyanosis did not persist in the 
children who recovered. 

In an effort to discoA'^er characteristic changes caused by kerosene, 
a few experiments AAuth dogs A\’ere made. The clinical clianges 
produced AA’ere quite similar to those found in the children. 


Animal Experiments. Dog 1 (Weight, 14 kg.). — Was giA'en morphin sul- 
phate, I gr. and atropin sulphate, yh, gr., at 9.50 a.m. At 10.30 a.m. bloocl 
AA'as taken for e.xamination and 10 minutes later 250 cc. kerosene were giA’en 
by stomach tube. At 11 a.w. the dog Avas drowsy. Rectal 
that time was 38° C., at 5 p.ji. it was 40° C., and at 8 p.m., 38 G. ine 



Fig. 1. — Case 1. Lungs 3 hours after kerosene was taken. 





Fig. 2. — Case 3. Lungs 3^ hours after kerosene was taken. 



Fig. 3. — Case 4. Lungs about 5 hours after kerosene was taken. 
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dog.sliowed no other signs of intoxication and next day appeared well. 
Kerosene was passed per rectum on this second day. A roentgenogram 
of the chest 23 hours after kerosene was given was negative. A second 
sample of blood was taken 2^- hours after the first bleeding. 


Table 1. — Results of Blood Examinations. 


Hemoglobin (Dare) 

Before 

kero- 

sene. 

. 80 

■ 2 hrs. 

after 

kerosene. 

78 

R. B. C. (millions) 

Before 

kero- 

sene. 

5.5 

2 hrs. 
after 
kerosene. 

5.5 

Sugar .... 

. 65.8 

63.9 

Leukocytes . 

9700 

12,500 

Urea 

. 7.8 

8.3 

Lymphocytes 

33 

26 

Chlorids 

. 54G 

528 

Polymorphonuclears 

62- 

71 

Creatinin 

. 1.3 

1.0 

Mononuclears 

1 

2 

Cholesterol . 

. 54.7 

44.0 

Basophils . 

2 

0 

CO 2 

64 

56 

Eosinophils . 

2 

1 


These figures parallel the findings in the children, showing a moderate 
increase in leukocytes, poljTnorphonucIear percentage and a lowering of 
the cholesterol value. 

Dog 2 (Weight, 6 kg.).— After administration of morphin and atropin 
was given 100 cc. of kerosene by stomach tube. Three hours later he was 
drowsy and liis pupils were dilated, but otherwise showed no ill effects. 
Carbon dioxid combining-power was 57 before the kerosene was given, 
and 62 after 3 hours. 

Dog 3.— Was given 100 cc. of kerosene by stomach tube. He vomited 
about 35 cc. Hemoglobin before administration was 105, and 2| hours 
later was the same. 

Dog 4.— a bitch, weighing 4.7 kg., showed a negative roentgenogram 
of the chest. Under light ether anesthesia 5 cc. of kerosene were injected 
into the larynx with the aid of a laryngoscope. Almost immediately there 
were convulsive twitchings of the body. One-half hour later the respiration 
was 180, rectal temperature, 39° C. After an hour, except for rapid res- 
piration, the animal seemed to be recovering well. A roentgenogram 
showed a heavy shadow in the right lower lobe._ After 24 hours the shadow 
in the right lower lobe was stUl present. The animal recovered uneventfulljn 

The similarity between the shadow in Case 4 and in the injected animal 
may be noted by comparison of the roentgenograms (Figs. 3 and 4). 

Dog 5 (Weight, 12 kg.). — Was given 200 cc. of kerosene by tube. Through 
error the tube entered the larjmx, as shown later at autopsy by the presence 
of a large amount of kerosene in the lungs. The effect was immediate; the 
dog developed marked extensor rigidity with opisthotonos, urinated, vom- 
ited (or coughed out) a few cubic centimeters of kerosene, rapidly became 
comatose, with Cheyne-Stokes respiration, and died in 45 minutes. The 
rapid development of sjTOptoras in Case 2 suggests that the cliild might 
have aspirated a large amount of kerosene and followed a course simSar 
to that produced by the rapid entrance of kerosene into the lungs of the dog. 

Dog 6 CVv^eight, 14.85 kg.).— Without preliminary anesthesia he had 
10 cc. of kerosene injected into the trachea through the neck at 9 p.m. 
At 9.15 p.M. he showed marked d 3 'spnea and ataxia. ^ At 9.25 p.ar. he was 
unable to stand, and very dj’-spneic. His rectal temperature fell from 
38° to 37.5° C. Respiration was 116 per minute. At 9.40 he was'verj’' 
drowsy, with irregular respiration, but could be roused. At 12 p.m. his 
temperature had dropped to 35.5° C., respiration to 64. He died between 
1 A.M. and 8 a.m. 

Aidopsii showed both lungs congested, with excess of fluid, and consol- 
idation of the left lower lobe and relative consolidation in the right lower 
and parts of the left iipiier. i\ licroscopically capillary engorgement and 
heavy edema were present. In the more solidified parts the alveoli wore 
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filled with fibrin and fluid, with large infiltration by small cells, some poly- 
morphonuclears, but most of the lymphocyte type, obscuring alveolar walls 
and more or less filling alveoli and small bronchioles.* 


Table 2. — Blood Findings in 10 Cases of Kekosene Poisoning. 


1 

Caao; j 

Leukocytes 
(thousands) . 

Lymphocytes. 

Polymorpho- 

nuclcars. 

( 

1 

CQ 

0 

b 

0 ! 

§ i 
^ , 

J 

e 

la 

0. ' 
0 ; 

CD 

rt 1 

CQ 

” 1 

Eosinophils. 

Hemoglobin 
(per cent). 

U 

CJ 

A 

«S 

K> 

Urea. 

.*5 

£ 

0 

Blood chlorids. 

t 

i 

6 ; 

Cholesterol. 

i . 

c 

a 

* 5 ) 

0 

B 

0 

a 

« 

] 

1 

19.3 

I24 

72 

i 

: 0 ■ 

1 

1 

1 

70 

1 

I 

1 



66 ! 


0 

2 

IS. 4 

1 30 

65 

i 1 1 

0 

4 

70 

126 

! 11.3 

i.3 


64 

47.6 

0 

3 

13.5 

! 46 

51 i 

' 1 1 

0 

2 

68 

105 

8.9 

1 

511 

66 

41.2 1 

0 

4 

10.1 

i 25 

69 

i 4 

0 

2 


IIS 1 

17 



50 



5 

11.1 

19 

SI 

0 

0 

0 

70 

S4 1 

10 


396 

69 



6 

1 23.4 

1 26 

68.5 

1 3 

1.5 

1 

1 

1 




I 

1 


7 















8 

IS. 5 

27 

72 

! 1 

0 

0 

85 

67 ; 

9.5 

1.2 

475 

S2 

64.5 j 

0 

9 

11.1 

1 35 

54 

6 

0 

5 

60 

1 

1 


i 




10 

‘12.5 

! 39 

57 

3 

0 

1 

1 

75 


! 







Table 3. — Urine in 10 Cases of Kerosene Poisoning. 



Case. j Reaction. 

Albumin. 

Sugar. 

Acetone. 

Casts. 

Pus. 

Blood. 

1 . 

. 1 Acid 

-b+ 

0 

0 

0 

0 

0 

2 . 

3 . 

1 

Aik. 

+ 

0 

Trace 

0 

-t- 

0 

4 . 

... Acid 

0 

0 

0 

0 

0 

0 

5 . 

. Acid 

0 

0 

0 

0 ; 

0 

0 

6 . 

. 1 Acid 

0 

0 

-f -b ' 

0 1 

0 

0 

7 . 

8 . 

, 

Acid 

4' 

0 

0 

1 

0 

4-4- 

0 

9 . 

Acid 

0 

0 

0 

0 1 

0 

0 

10 . 

.... Aik. 

0 

+ 

4-+ 1 

0 

0 

-b 


Dog 7 (Weight, 6.15 kg.). — Had 7 ce. of kerosene injected into liis 
trachea. He developed symptoms very similar to those noted in the last 
experiment, and died witW 2 hours. Autopsy: Congestion, edema, hem- 
orrhage. Early pneumonia, cellular exudation — not prominent as in other 
dog and proportionately more poIjTnorphonuclears. IQdney; granular 
swelling of epithelium of convoluted tubules; fragmentation, granularity, 
vacuolization of epithelium of Henle’s loop and collecting tubules. Liver; 
cells of central lobular zones quite granular. Trachea: minor desquama- 
tion of epithelium, a submucosal hemorrhage. Lungs: vascular engorge- 
ment, alveoli practicalb’’ filled with blood, hyalin coagulum and cells, 
predominant! Ijonphocytes, next in prominence mononuclears, but a goodly 
proportion of neutropluls; small areas of necrosis here and there, with 
leukocj'tic accumulation.* 

* Autopsy by Dr. K. M. L3-nch. A more detailed report of tlic patliolofiic finding.s 
will be made in another article. 
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Discussidn. The scanty literature relating to kerosene poisoning 
has little to say regarding the pulmonary complications, and deals 
mostly with gastrointestinal irritation. The toxic effect of inhala- 
tion of the vapor is recognized,^ but no stress is put on the likeli- 
hood of aspiration of the oil into the lungs, and the consequent 
rapid damage to the lung tissue. According to reports, the dose 
required for poisonous action seems to vary considerably with indi- 
viduals, and the time for development of coma or serious symptoms 
likewise appears to be variable. Recovery of an adult after drinking 
f liter is reported,® while a child aged 18 months succumbed to 
2 ounces.'* Death from bronchopneumonia occurred in an infant 
aged 6 months, into W’-hose mouth an ounce of “petroF^ had been 
poured \\ hours before.® (Gasoline and kerosene are similar in 
general composition and effect, except that kerosene is said to be 
the more reactive.®) Seven fatal cases in children are found in 
detail in the literature. 

Administration of petrol by stomach tube to rabbits is said by 
Le Gludie and Turlais® to produce pulmonary congestion and punc- 
tate hemorrhage. These observers found that as much as 20 cc. 
per kg. w^as necessary for toxic effect on the rabbit, and were able 
to produce only gastrointestinal irritation in dogs. 

The development of areas of pneumonic consolidation following 
the administration of oils by the nose or throat has been demon- 
strated by Laughlin.® Pinkerton*® also has pointed out the fact 
that mineral oil evokes a tremendous cellular reaction in the lung> 
that it is easily emulsified and taken up rapidly by phagocytic cells. 
He furthermore notes** that aspiration of regurgitated stomach 
contents is not uncommon, and that spasm of the cardia may allow 
fluid to well back in the esophagus and spill over into the larynx. 
The type of oil seems to be important in the production of changes 
in the lungs, for lipiodol (iodized poppy-seed oil) does not cause 
pneumonia in dogs*® and is given to human beings apparently with- 
out ill effect. 

With these considerations in mind, and in view of the clinical and 
experimental findings, it would seem likely that the pulmonary 
complications of kerosene poisoning are due to aspiration of some 
of the kerosene directly into the lungs, or the aspiration of regurgi- 
tated kerosene from the stomach, and that the serious and fatal 
intoxications with this substance are due to the development of 
pulmonary inflammation wdth edema and, perhaps, to rapid absorp- 
tion of the oil from the lungs. 

Treatment. The results of treatment are not the most satisfac- 
tory. Supportive measures, especially stimulation with caffein, 
have been used. Colonic irrigations and gastric lavage have been 
given, but if regurgitation is to be avoided, the use of lavage might 
be questioned. In 2 cases w’hich recoveretl, postural drainage was 
instituted but no direct evidence of its efficacy was noted. The blood 
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chemical studies have not indicated any line of treatment. Because 
some of the children showed acetone in the urine, glucose has been 
given to the cases seen recently. 

Summary. Nine cases of kerosene poisoning with pulmonary 
complications are reported. Leukocytosis with an increased poly- 
morphonuclear percentage has been characteristic. The blood 
cholesterol appears to be reduced, but no other chemical change is 
noted. Animal experiments tend to confirm the clinical opinion 
that the serious and fatal cases of kerosene poisoning are due to 
the aspiration of kerosene into the lungs, with production of inflam- 
mation and edema, and a potentially fatal pneumonitis. 
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THE EFFECT OF CEMENT DUST UPON WORKERS.* 

By Albert E. Russell, M.D., F.A.C.P., 

PASSED ASSISTANT STJKGEON, UNITED STATES PUBLIC HEALTH SERVICE, 
WASHINGTON, D. C. 

The greater part of the material presented in this paper Avas 
gathered from experience met Aidth in assisting in a study of workers 
Avho were exposed to Amrying concentrations of cement dust and 
from the report of this study, AAdiich includes analyses of all the 
data obtained from dust counts, chemical and petrographic analyses 
of the dust, morbidity records, and general physical examinations.’ 
The jnirpose of the study was primarily to measure in terms of 
physical condition and' disabling sickness the effects upon the 

* Rend before the Sixth Intcmntionnl Congrc.»s on Industrial Piscnscs in Geneva, 
.August, 1931. 
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workers of cxi)osiirc to known quantities of dusts. The study was 
conducted in a plant which was selected because, in the first place, 
it appeared to be dusty enough to afford observation of the effect 
upon health of exposure to large amounts of calcium dusts (regarded 
by many as possessing properties beneficial to health) and of silica 
(known to be harmful in its free, crystalline state), and in the 
second place, the managers of the plant offered to cooperate and 
assist in the collection of data needed for such a study. 

The importance of knowing the effect of cement dust upon workers 
is obvious, since there are in the United States at least 150 cement 
manufacturing plants in operation at the present time, employing 
over 42,000 workers, and a still larger number of persons will be 
required in the future to meet the increasing demands for cement 
in road making and building construction and the many new uses 
to which this product will be applied. 

The study Avas conducted throughout a period of nearly 3 years, 
and the greater number of the workers underwent tAVO general 
physical examinations. In addition to the general examinations, 
persons suspected of haAdng chronic respiratory disease were given 
special chest examinations, in order to make possible more definite 
diagnoses. Roentgen-ray films were taken of the chests of employees 
in different occupations of the industry. The number of dust par- 
ticles per cubic foot of air was determined for the different parts of 
the plant Avhere the employees Avorked*. The dust was examined 
chemically and petrographically. A record Avas kept also of all 
absences from work, and those lasting 2 days or longer Avere inves- 
tigated by a nurse in the employ of the cement company. If the 
absence was found to be due to illness, a diagnosis was obtained, 
if possible, from the attending physician; otherwise, from the symp- 
toms described by the patient. 

The manufacturing of American Portland cement requires the 
mixture of limestone or marl Avith clay or shale, AAdiich are usually 
obtained by steam-shovelling in open quarries and subsequent 
crushing by machinery— processes Avhich require little manual labor 
and hence the number thereby exposed to dust is small. These 
minerals are mixed in proper proportions and are pulverized l^y 
machinery to a fineness of 90 to 95 per cent, passing a No. 100 
mesh screen. They constitute the “raw” material prepared outside 
the plant proper and conA’'eyed automatically into the mill. The 
dust counts in the crushing and mixing rooms in a plant studied by 
us are given in Table 2. 

The chief constituents of the dust in the crusher houses of tlie 
quarry are calcium carbonate, silica, and silicates. The quarry 
dust is practically 100 per cent inorganic material and contains 
moisture in amounts AAdiich A^ary in proportion to the amount of 
moisture in the outdoor air. The proportion of free silica (in the 
form of quartz) in samples taken from the crusher house, the raAV 



332 RUSSELL: effect of cement dust upon workers 

mill, and the stone house was found to he about the same (by 
petrographic analysis)— namely, 6.5 per cent. 

The next step in manufacturing requires that tliis raw cement 
shall be burned at temperatures of from 1400 to 1600° C. It is then 
cooled, and a small percentage of gj^psum is added. The mixture is 
then pulverized to such a fineness that at least 92 per cent passes 
through a No. 100 sieve and 75 per cent through a No. 200 sieve. 
It is then conveyed to storage for packing and shipment. 

Exposure. The dustier occupations involve exposure to dust 
containing from 1 million to 105 million particles under 10 micra 
in the longest dimension per cubic foot of ah. In the least dusty 
place the exposure varied from 400,000 to several million dust 
particles per cubic foot of air. Variations in amount of dust at the 
same place at different times were wide, depending in great measure 
on the direction and velocity of the wind and certain other factors. 

Chemical analysis showed that lime constituted about 60 per 
cent of the cement manufactured in tlie plant under study, and 
silica about 20 per cent. Iron and aluminum oxids, magnesium oxid, 
and calcium sulphate were some of the other more important 
constituents of the cement. 


Table 1.— Chemical Composition of Dost Breathed by Employees in Specified 
Departments op a Cement Plant.* 


Constituents calculated as 
follows: 

Crusher 
/ houses, 

%. 

1 Stone 
house, 

N- 

Raw 

mil), 

%. 

\ 

Iviln 

TOOWf 

Finish- 

ing 

mill, 

%. 

Bag 

house, 

%■ 

Pack- 

ing 

house, 

%. 

Silica (SiOs) 

{15.70 

17.80 

17.00 

15.00 

1 18.00 

21.30 

21.20 

Iron and aluminum o.xids . . i 

1 6.20 

9.10 

7.10 

4.20 

1 7.30 

7.50 

1 8.40 

(RsOOt ' 








Lime (calcium oxid) (CaO) . | 
Magnesium oxid (MgO) . . j 

41.93 

36.11 

37.71 

38.11 

60.18 

54.56 

60.88 

2. 64 

2.46 

2.17 

2.06 

2.61 

2.68 

2.97 

Calcium sulphate (expressed as 








SO,) 

.... 

. « • . 


• * > • 

4. OS 

2.18 

1.75 

Loss on ignition (carbon dioxid, . 







4.75 

water, organic matter) . . j 

33.45 

34.30 

36.02 

40.40 

7.90 

11.70 

Totals ! 

99.92 

99.77 

100.00 

99.77 

100.07 

1 

99.92 

1 

99.95 


* The chemical analysis ol dust in the coal house was as follows: volatile com- 
bustible matter (sulphur, 2.51 per cent), 27.05 per cent; fixed carbon, 46.85 per cent; 
ash, 26.1 per cent. 

t The sjTnbol R stands for both iron and aluminum, since these two oxids were 
determined as a whole. , 


Petrographic analysis showed that the proportion of uncombined 
silica (in the form of quartz) ivas about 6.5 per cent in all depart- 
ments before the cement was burned in the kilns. The burning of 
the raw cement in the kilns produced cliemical changes, so that 
much of the free silica combined witli the I'arious chemical elements 
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ill tile raw material to form silicates, leaving only about 3 per cent 
of free silica (quartz) in the finished cement. 

The chemical analysis of the finished product has been given 
above; the petrographic analysis of a sample of cement dust taken 
from the air of the packing house was found to contain no recog- 
nizable grains of calcium carbonate or any daylike material, but 
appeared to contain about 1 per cent of quartz grains. The dust 
in the packing house is similar in nature to that found in the depart- 
ments following the kiln rooms. The finished cement apparently 
contains, therefore, about 1 per cent of silica in the free state. 

From the foregoing statements, it is apparent that the worker 
in a cement mill is exposed to free crystalline silica, or quartz, in 
percentages indicated below: 


Table 2. 




Number of 
particles per 

Free silica, 



cubic foot. 

per cent. 


Quarry 

. 2,485,000 


Raw cement ■ 

Raw mix room . 

. 19,861,000 

6.5 


Raw mill , 

. 92,035,875 



Kiln room 

8 to 20 million 


Finished cement ■ 

Finishing mills . 
Bag house 

8 to 62 “ 

. 18 to 32 “ 

1.0 


Packing house . 

. 19 to 40 “ 



Disabling Sickness. Sickness rates for specific diseases causing 
disability among the men on the factory payroll of a rubber com- 
pany in the State of Massachusetts were available for comparison 
with the experience of the cement workers. (The cement plant 
where this study was made is located in the middle Atlantic section 
where the climate is much milder than that of Massachusetts.) 
The diseases which occurred more frequently in the cement workers 
than in the rubber workers were in the order of the magnitude of 
the excess in disability among the former: (1) bronchitis; (2) dis- 
eases of the skin; (3) influenza; (4) diseases of the eyes and ears; 
(5) diseases of the phar;jmx and tonsils; (6) rheumatism; (7) diseases 
of the digestive system; (8) diseases of the nasal fossse. Respiratory 
diseases other than those named above occurred at a relatively low 
rate among the cement workers. 

Only 3 cases of pneumonia and only 1 disability from tuberculosis 
appear to have occurred in an exirosure of 763 years of life. The 
age distribution in both tliese companies was practically the same, 
and other factors varied but little. The respiratory problem in 
this cement plant and probably in others showing similar dust 
concentrations is apparently confined to diseases of the nasal fossae, 
acute bronchitis, and diseases of the pharynx and tonsils, with 
influenza, or grippe. 

Seventy per cent of the diseases of the skin were due to furuncu- 
losis. Most of tliese occurred during the summer months and in 
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workers in tlie finishing mill and were caused, no doubt, l)y tlie 
clogging of the sebaceous glands with cement dust and by subsequent 
infection. 


Table 3. — Comparative Frequency of Specified Disabilities Among a Group 
OF Cement Workers and Among Men on the Factory Payroll 
OF A Rubber Company in Massachusetts.* 


Diseases causing disability.t 

Annual number 

1 of absences 
j per 1000. 

Ratio to 
rate for 
rubber 
workers.! 

1 

} No. of 

! absences. 

i 

Cement 

workers. 

Rubber I 
workers. 

Cement 

workers. 

Rubber 

workers. 

Total disability § 

i 

1 725 

f 

318 

1 

228 

553 

3857 

1. Bronchitis (99) 

so 

8 

625 

38 

99 

2. Diseases of the skin (151-154) 

49 

9 

544- 

37 

109 

3. Influenza, or grippe (11) .... 

206 

63 

327 

157 

770 

4. Diseases of the eyes and ears (85) , (86) 

5. Diseases of the phaiy-nx and tonsils 

16 ; 

5 

320 

12 

60 

(109) 

75 

25 

300 

57 

301 

6. Rheumatism, acute and chronic (51,52) 

7. Diseases of the digestive system (108, 

34 

12 

283 

26 

149 

110-127) 

114 

46 

248 

87 

555 

8. Diseases of the nasal fossae (97) 

9. Other respiratory diseases (31, 98, 100- 

94 

54 

174 

72 

653 

107)11 

10 

12 

83 

8 

143 

Ill-defined and unknomi diagnoses (205) 

9 

38 

24 

7 

464 

All other diseases and conditions^ . 

68 

46 

148 

52 

554 


Years of life under observation: cement workers, 763; rubber workers, 12,147. 


* In both groups only those absences were included which lasted two consecutive 
working days or longer. The record for the cement workers extended from Febniarj' 6, 
1922, to February 1, 1925; for the rubber workers, from January 1, 1922, to December 
31, 1924. 

t Title numbers in parentheses are taken from the International List of the Causes 
of Death, third revision, Paris, 1920. 

i Sickness rates of the rubber workers = 100. 

§ Exclusive of accidents and alcoholism. 

II Includes 3 cases of pneumonia and 1 of pulmonary tuberculosis among the 
cement workers. 

^ There were only two infectious diseases among the cement workers; 1 case of 
measles and 1 of typhoid fever. 

The greatest incidence of rheumatism occurred in the two outdoor 
departments of the plant, tlie yard and the quarry, and among men 
in the mechanical department. These groups were exposed to 
sudden changes of atmospheric conditions because of their environ- 
ment. Obviously rheumatism is not associated with the dust 
problem. 

Conjunctivitis was the most common affection of tlie eyes. 
During the physical examination it was found that the ears ot 
many workers were plugged witli cerumen and cement dust. Tins 
condition resulted in impaired hearing, but produced no actual 
disabling illness. 
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The digestive illnesses causing disability were for the most part 
confined to the summer months. The rates for such illnesses 
were higher among the men in the finishing and bagging depart- 
ments than among those in other departments, perhaps because of 
the fact that workers in the finishing and bagging departments 
ingest larger amounts of the dust. 

Pnemnonoconiosis. The extent of generalized fibrosis of the lungs 
among these workers was not sufficient to warrant a diagnosis of 
this disease, as such, by general physical examination. The cases 
diagnosed as having pneumonoconiosis were found by means of 
the Roentgen ray. The fibrosis shown on the films was of a bilateral 
distribution and had also many of the other common characteristics 
of occupational fibrosis. The general nature of the films indicated 
that the involvement present was less extensive than that found 
in other cases from occupations which occasioned exposure to a greater 
percentage of free silica. There were no cases of disability from this 
cause, and the extent of the condition was not sufficient in any case 
to cause clinical symptoms. There were no cases of active tubercu- 
losis found among those workers who had evidence (by Roentgen 
rays) of an occupational fibrosis. The Roentgen ray films of all the 
cement workers contained evidence of more calcifications than those 
in the series made on granite cutters. Granite contains very little 
calcium. 

Pulmonary Tuberculosis . Particular attention was given to men who 
were found to have any chronic respiratory symptoms or signs; they 
were given closer observation and more detailed chest examinations, 
and it is believed that no cases of tuberculosis were missed. Sus- 
pected and positive cases of pulmonary tuberculosis totaled 21 
among the 570 examined, and in only 2 of these 21 cases were there 
signs of active disease. In a greater portion there were fibrosis and 
other signs which were indicative of previous infection, though the 
disease did not at any time reach the stage where there was sub- 
jective clinical evidence of pulmonary tuberculosis. In other words, 
these cases were of the “closed” type. Regarding the 2 active cases 
which were found, it was evident from the histories .and physical 
conditions that in these cases the disease had developed before 
service in the cement industry. One of them was of the chronic 
fibroid tyiie, and the man knew that he had tuberculosis for many 
years. He died (near the age of 50 years) about a year after the 
study had closed. In the other case the man who was younger 
continued working, and the disease appeared to become quiescent. 

The workers of the grou]) which had positive signs of arrested 
tuberculosis were able to work in the dusty atmosphere without any 
apparent harm to their old tuberculous lesions. Tlie dusts pro- 
duced in manufacturing Portland cement in the plant under obser- 
vation contained free silica in ])roportion varying from 1 to G.5 per 
cent, according to the stage of the manufacturing process, and from 
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30 to 60 per cent of calcium oxid (lime). The amount of calcium 
in relation to silica or other constituents of inhaled dust appears 
to be of importance in the incidence and development of industrial 
tuberculosis. Two facts in this connection stand out prominently 
in the study: first, no new cases of tuberculosis were found to have 
appeared as the result of exposure to cement dust; and second, 
the cases which had unmistakable evidence of arrested tuberculosis 
exhibited no tendency to reactivation of the disease. We are led 
to believe that exposure to dust generated in the manufacture of 
Portland cement is not provocative of tuberculosis, nor is it a 
factor in reactivation of arrested disease. The following table is 
a summarization of the incidence of earlj^ pneumonoconiosis and of 
this condition when complicated by tuberculosis. The tuberculosis 
was not active. 


Tabi.e 4. — Cement Workers. Relation op Years of Exposure 
TO Roentgenographic Diagnosis. 





Years in cement. 




Up to 
5. 

5 

to 9. 

10 

to 14. 

15 

to 19. 

20 

to 24. 

1 Total. 

Percent- 

age. 

Negative 

3 

1 

1 

1 


6 

11.3 

More fibrosis than usual 

14 

7 

1 



22 

41.5 

More fibrosis than usual, with 
infection (tuberculosis) . 

7 

1 

1 

1 


10 

IS. 9 

Early pneumonoconiosis 

4 

4 

3 

, * 


11 

20.8 

Early pneumonoconiosis, Bith 
infection (tuberculosis) . 

1 

1 


2 


4 

7.5 

Total 

29 

14 

6 

■ 

4 


53 



We have shovm“ that workers can tolerate an exposure to a dust 
containing 35 per cent of quartz in a concentration of 10 to 20 
million particles per cubic foot without having a tuberculosis rate 
greatly above that of the general population in the registration area 
of the United States. It is not reasonably to be supposed that 
cement workers would develop silicosis to any great extent, since 
the highest silica content in cement dust is only 6.5 per cent. Since 
they do not have marked silicosis, it is not surprising that they do 
not show excessive rates of tuberculosis. In the light of these facts 
we are still unable to state whether or not calcium possesses anti- 
silicotic properties. It is common knowledge that the presence of 
a latent or concurrent tuberculous infection will cause silicosis to 
develop more. rapidly, and it is quite possible that certain mixtures 
of dusts may be capable of such effects or the opposite; but more 
information, both experimental and clinical, is needed to substan- 
tiate this theory. It would be a great aid in the amelioration of 
dust hazards if it were possible to render a Imrmful dust inert by 
mixing with it one Avhich has been proved to possess antisdicotic 
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properties. Such an expedient would obviate the necessity for 
great expenditures in the installation and operation of ventilating 
equipment and would do away with the present-day use and abuse 
of masks. 

Summary. In 1928 the cement industry employed about 42,000 
men in about 150 manufacturing plants, representing an investment 
of more than 8500,000,000. The greatest concentration of dust 
was found at a mill where the average number of dust particles 
under 10 micra was 92 million particles per cubic foot of air. Other 
dusty locations showed counts which ranged from 22 million to 
63 million particles per cubic foot of air. Variations in the dust 
count were found to depend to a great extent upon the direction 
and velocity of the wind and other atmospheric conditions. 

Chemical analysis showed that lime constituted about 62 per 
cent of cement, and silica about 22 per cent. Alumina, iron oxid, 
magnesia, and sulphur trioxid are the other more important con- 
stituents of cement. Petrographic analysis showed that the pro- 
portion of free silica (quartz) varied from 6| per cent in the crusher 
houses, raw mill, and stone house to about 1 per cent in the finished 
cement. 

The frequency of disability on account of respiratory diseases 
among the cement workers was twice as great as the average respira- 
tory rate among employees of eleven manufacturing plants in rela- 
tively nondusty industries. The highest rate for all respiratory 
diseases in any of these establishments was 30 per cent below the 
rate of the cement workers. 

Diseases of the skin gave a high rate of disability, and furuncu- 
losis (boils) was the cause of 70 per cent of the absences which were 
due to skin diseases. 

The highest incidence of rheumatism occurred in the outdoor 
workers and there was a seasonal variation of the disease. 

Conjunctivitis was the most frequent disability of the eyes. 

The men employed in the finishing, bagging and packing depart- 
ments had a rate almost twice as high as for those in the other 
departments for gastrointestinal disturbances. There was a marked 
seasonal variation for this condition. 

There was a seasonal variation in respiratory diseases, which 
would be expected; the peak was reached in February. The respira- 
tory rate ^^^ried more in accordance witli general physical condition 
than with age. 

Of the 570 workers examined, 21 (3.7 per cent) were diagnosed 
as having either positive or suspected pulmonary tuberculosis. 
In only 2 cases, however, was the disease active at the time of 
the first series of special chest examinations, and neither appeared 
to progress as a res\dt of exposure to dusts. The history of both 
cases indicated that the disease had dcvcloj^cd before their work 
in the cement industry. One of them gave a history of infection last- 
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ing many years, of chronic fibroid t^e, and he died suddenly about 
a year after _ cessation of the period of observation. The otlier 
became a quiescent case while working and during the progress of 
our study. 

The other cases, excepting the suspects on whom we were unable 
to make a positive diagnosis of tuberculosis, seemed to have developed 
and healed their tuberculous lesions prior to exposure to cement 
dust, and there was no evidence that their lesions were reactivated 
during the period of their dust exposure. 

REFERENCES. 

1. U. S. Public Health Service Bull. No. 176. 

2. U. S. Public Health Service Bull. No. 187. ‘ 


THE EFFECT OF IRRADIATED ERGOSTEROL ON CALCIFICA- 
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By Mark Jampolis, j\'I.D., 

ATTENDING PEDIATRICUN, MICHAEL REESE HOSPITAL^ 

AND 

David B. Witt, M.D., 

ADJUNCT PEDIATRICIAN, MICHAEL REESE HOSPITAL, 

CHICAGO, ILL. 

(From the Nelson Morris Institute for Research of the Michael Reese Hospital.) 

The value of vitamin D in stimulating calcification has been 
demonstrated in rickets and osteomalacia. The fact that calcifica- 
tion of tubercles plays, an important part in the healing of tuber- 
culosis has led to considerable investigation concerning the effect of 
irradiated ergosterol on tuberculous lesions. 

Levaditi and Li‘ injected human tubercle bacilli into the testicles 
of rabbits and found that the oral administration of so-called “sub- 
toxic” doses (5 mg. per kilo) of irradiated ergosterol caused intense 
calcification of tubercles which had developed in the lungs and tes- 
ticles. Calcium deposits were not found in the normal tissues. 
Spies- administered massive doses of irradiated ergosterol (viosterol) 
to rabbits in which both acute and chronic bovine tuberculosis had 
been produced by intravenous injection of a heavy suspension of 
avirulent tubercle bacilli. He noted marked calcification of tlie 
caseous tubercles in the lungs, liver and spleen. Later Walker and 
Spics^ obtained similar results in guinea pigs with acute l)ovinc 
tuberculosis by feeding irradiated ergosterol. Policard, llavault 
and Barrah were able to produce cTilcium deposition in the easeated 
tubercles of guinea ]u'g.s Avith I)oviiic tuberculosis, hut they al.so 
noted deposition of calcium in normal organs. Siinonuct and 
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» 

'’.I’anrei’’’ s1io\Ye(l, by dicmical aiialysis, that ivi’adiatcd cvgostcvol, 
wlien administered to normal and tubcrcnlons rabbits, caused a 
rapid increase in the amount of calcareous salts in the lung tissue. 
This increase was approximately four times as great in the tuber- 
eulous rabbits as in the healthj'^ animals, Loewy and Gruninger® 
injeeted a culture of human tubercle bacilli subcutaneously into the 
abdominal wall of guinea pigs and studied the effect of administer- 
ing irradiated ergosterol (vigantol) alone and in combination with 
calcium gluconate. Their results indicated that the animals had a 
diminished resistance to the disease when the vigantol and calcium 
gluconate injections were combined. 

There are several factors which prevent a satisfactory evaluation 
of the foregoing reports. In the first place, much of the work was 
conducted on rabbits and it is well known that these animals show 
an anomalous susceptibility to the calcifying effect of both irradiated 
ergosterol and calcium salts. Preparations of irradiated ergosterol 
other than viosterol were employed in some instances and a number 
of the preparations were not biologically standardized. In addition, 
the various types and strains of tubercle bacilli may influence the 
lesions so that comparison of results is difficult. Recently, Spies’^ 
was unable to produce calcification of tuberculous lesions in guinea 
pigs with experimental avian tuberculosis, using massive doses of 
viosterol. 

Experimental. Two series of experiments (Series A and B) were 
conducted, employing for each series 13 guinea pigs, weighing about 
325 gm. each. Series A (see table) was divided into Groups I, II, 
III and IV, and Series B into Groups V, VI, VII and VIII. One 
one-hundredth milligram of a known virulent culture of human 
tubercle bacilli (Strain Hi 19)* was injected intramuscularly into 
the right groins of 10 of the 13 animals in Series A (Groups I, II 
and III) , The remaining 3 guinea pigs in this series were not inocu- 
lated with tubercle bacilli and served as controls for the viosterol 
dosage (Group W) . In Series B an attempt was made to simulate 
tuberculosis as it occurs in human beings by producing secondary 
tuberculous lesions. Accordingly, a preliminary sensitizing injec- 
tion of a Icnown avirulent strain of human tubercle bacilli (0.1 mg. 
of Strain Rl)t was given intramuscularly to each animal in the 
second series (Nos. 14 to 26) and, 6 weeks later, the virulent tubercle 
bacilli (H119) were injected into these animals. The experiment, 
as described for Series A, was duplicated in detail with Series B 
(see table) commencing G weeks after the animals recei^^ed their 
preliminary sensitizing injections. 

All animals were fed a normal laboratory diet to which 0.75 per 
cent of calcium carbonate was added. In addition to this food 

* Furnished through the courtesy of Dr. Robert Bloch of the Universitv Of Chicago. 

t Ibid. 
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mixture daily rations of carrots were given. The high calcium con- 
tent in the food mixture was supplied in order to prevent bone 
demineralization. To check the calcium content of the bones, 
roentgenograms of all of -the animals were taken at the beginning 
of the investigation and repeated at monthly intervals. The final 
Roentgen rays showed exactly the same bone density as the initial 
plates. Each of the 8 groups of animals was kept in a separate 
cage. The irradiated ergosterol used in this investigation was a 
special preparation (viosterol in oil lOOOX) * possessing ten times the 
potency of viosterol in oil 250 D, and was administered by mouth 
with calibrated pipettes. 

Each guinea pig in Group I (Nos. 1, 2, 3 and 4) was given daily 
0.1 cc. of this preparation of irradiated ergosterol from the 1st to 
the 14th day, and 0.2 cc. from the 15th day until the completion of 
the exiieriment (85th day). Our aim in starting the administration 
of viosterol to this group before the development of tuberculous 
lesions was to note any possible prophylactic value. 

The animals in Group II (Nos. 5, 6, 7 and 8) were given 0.2 cc. 
of viosterol daily from the 15th to the 30th day. On the 30th day 
animal No. 8 died during a period of extremely hot weather. The 
viscera of this animal, on postmortem examination, did not show 
any gross calcification of the tuberculous lesions. (Microscopic 
findings will be discussed later). Therefore, the viosterol dosage 
for the remaining, 3 animals (Nos. 5, 6 and 7) in this group was 
increased to 1 cc. daily, which was continued from the 31st day 
until the end of the experiment. During this period the viosterol 
was omitted every 4th or 5th day. 

Group III consisted of 2 tuberculous control animals (Nos. 9 
and 10) which did not receive viosterol. Group R* included the 
3 nontuberculous control animals (Nos. 11, 12 and 13). This group 
was given 0.1 cc. of viosterol daily for 14 days and 0.2 cc. of viosterol 
from the 15th day until the end of the experiment, the dosage being 
the same as in Group I. Two of these animals died of pneumonia, 
No. 12 at 6 weeks and No. 13 at 8 weeks. 

In Series A the animals showed a steady gain in weight for 
10 weeks, followed by a period of stationary iveight or slight loss. 
The average total gain for each animal was 150 gm. The tubercu- 
lous animals in this series (Nos. 1 to 8) which received viosterol 
lost only 25 to 35 gm. during the last 2 weeks of tlie experiment. 
The animals in Series B gained steadily for 9 weeks, the average 
total gain being 200 gm. After the 9th week the animals in Groups 
Y, YI and YII began to lose weight perceptibly. The 2 sensitized 
guinea pigs (Nos. 25 and 26) which were not inoculated with the 
virulent culture but wore gi-\'en ^■iostcrol, continued to gain weight 
until the end of the experiment. Tlie cxjieriment was ended on the 


* Supplied tliroiiRli Uie courlcsy'of Mead Jolmson & Co. 
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85th day when several animals in Series B began to lose weight 
rapidly. 

In terminating the experiment each animal was given a letlial 
ether anesthetic and sufficient heart’s blood was withdrawn during 
the anesthesia for serum calcium and phosphorus determinations.* 
Compared with an average blood calcium level of 11.6 mg. per cc. 
and an average phosphorus of 5.4 mg. obtained by making deter- 
minations on the blood of 30 normal guinea pigs, all animals in 
Groups I and II showed both hj^iercalcemia and hj^erpliospha- 
temia. The calcium values were from 1 to 2 mg., and phosphorus 
from 2 to 4 mg. above the average normal levels. No significant 
variations from the normal were found in the remaining animals 
except those in Group VIII (Nos. 25 and 26), the nontuberculous 
sensitized controls which were given viosterol. In this group the 
average calcium level was 11.9 mg. and tlie phosphorus 7.8 mg. 

Necropsies were performed immediately after the death of the 
animals. Tissues for examination were taken from the Ij’-mph nodes 
(inguinal, iliac and tracheobronchial), spleen, liver, lungs, heart 
and aorta. They were fixed in 10 per cent formalin and imbedded 
in paraffin. In order to identify the calcium deposition, all sections 
were stained in duplicate, one set with hematoxylin and eosin and 
the other by the silver method of von ICossa. Calcium deposits 
could be identified by the hematoxylin and eosin stain as readily 
and clearly as with the vonKossa method. 

On gross examination the animals in both series showed tj^iical 
lesions of miliarj'' and caseous tuberculosis involving the lymph 
nodes, spleen, liver and lungs. One kidney of animal No. 14 (Group 
Y, Series B) presented a few small areas of caseation. Tuberculous 
renal lesions could not be found in any of the other animals. The 
lymph nodes were enlarged and showed extensive caseation in all 
animals except the nontuberculous controls. The heart and aorta 
of all of the animals appeared normal. Although tj^pical tuberculous 
lesions were produced in both Series A and B, the sensitized group 
sho\ved a more intense tuberculous involvement. The spleen and 
liver of the animals in Series B were markedlj'' enlarged and con- 
tained large confluent areas of caseation. The cut surfaces of the 
spleen and liver of the inoculated animals in Series A which had 
received viosterol presented several hard, white, calcareous spicules, 

1 to 2 mm. in diameter. Microscopic examination confirmed the 
gross findings. 

In Series A a striking illustration of the calcifying effect of vios- 
terol on tuberculous tissues was found. The tuberculous animals 
which did not receive viosterol (Group III) presented lesions with 
the same degree of tissue involvement as those to which viosterol 

* Determinations were made in tlie Department of Chemistry. (Calcinro by 
Clark-Collip modification of tlic Kramer-Tisdall mettiod, and pliospliorus by tlie 
Briggs modification of the Bcll-Doisy method.) 
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was administered. Calcification was al)sent in this grou]! (III). 
In Group I (Animals 1, 2, 3 and 4) calcification occurred in the 
lymph nodes and spleen of each animal. In addition, Animal 3 
showed calcification of the central necrotic area of a few tubercles 
in the lungs (Fig. 1) and liver. One tubercle in the liver was com- 
pletely calcified and particles of calcium could be detected in the 
necrotic areas of the other tubercles. Animal 4 showed a few small 
deposits of calcium in the walls of the bloodvessels and tubules of 
the kidney without any tuberculous lesions. 



Fig. 1. — Section of lung. Hematoxylin and eosin stain. Magnification X20. Center 
of one tubercle shows marked calcium deposit (black area). 


In Group II (Animals 5, 6 and 7), extensive calcium placques 
were found in the lymph nodes. In some of the lymph nodes 
calcification occurred almost entirely at the periphery of the caseous 
areas, but a few calcium deposits were also noted in the centers of 
the necrotic areas. The spleen (Fig. 2) in each animal of this 
group showed marked calcification. Many tubercles were com- 
pletely calcified, one being entirely surrounded by fibroblastic 
tissue. Moderate calcification occurred in the liver of Animal 5. 
There was an absence of calcification in the lungs of this group (II). 
Calcification of the walls of the renal bloodvessels and extensh’e 
deposits of calcium in the tubules of the kidneys occurred in each 
animal of this group. Spies and Glover^ reported similar renal 
lesions in normal rabbits with the administration of repeated 
massive doses of viosterol (3 to 10 cc. viosterol lOOOX) at intervals 
of 1 to 4 days for a period of 60 days. 

It was interesting to note a very slight calcification of the wall 
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of the renal arterioles in Animal 11, a iiontubereulous guinea pig 
which received viosterol for the entire period of investigation. All 
other tissues of this animal were normal. The other 2 nontiiber- 
culous control animals (Nos. 12 and 13) of this group (R’) which 
died earlier in the experiment showed no calcification in the kidneys. 
These 2 animals had received viosterol for, respectively, U and 
2 months at the time of their death. It would appear from these 
facts that the dailj" administration to guinea pigs of 0.2 cc. viosterol 
lOOOX may be continued safely for at least 2 months, but less 
than 84 days. This daily dosage is equivalent to 6 cc. per kilo of 
viosterol 250 D. 



Fig. 2. — Section o£ spleen. Hematoxylin and eosin stain. Magnification X20. 

Marked calcification (black areas) of several tubercles. 

In Series B, Group YIII (Nos. 25 and 26), the sensitized animals 
which did not receive a subsequent injection of virulent bacilli, 
presented normal tissues and no calcification. The microscopic 
sections of Series B, aside from this group, showed many tjq)ical 
tubercles and areas of caseation in tlie spleen and lungs of all the 
animals. The lymph nodes and liver presented e.xtensive caseous 
areas. In the necrotic portions of the tubercles in tiie lungs of 
3 animals in Group Y, there were a few minute calcium-staining 
particles but no definite calcification. Calcification was absent in 

all other sections of Series B. . 

Summary, 1. In two series of experiments 10 guinea pigs were 
injected intramuscularly with a virulent culture of human tubercle 
bacilli, 3 serving as nontuberculous controls. In Series B an attempt 
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was made to simulate tuberculosis as it occurs in human beings. 
The procedure was the same as in Series A, except that a preliminary 
injection of a known avirulent strain of human tubercle bacilli 
was given to all 13 animals 6 weeks before the virulent culture was 
introduced. The effect of viosterol (administered orally) upon the 
lesions produced was investigated. 

2. This demonstrated in a striking manner that the daily admin- 
istration of viosterol in oil lOOOX, in doses varying from 0.1 to 
1 cc., causes deposition of calcium in the caseous tubercles in guinea 
pigs. The blood of the animals so affected showed both hypercal- 
cemia and hyperphosphatemia. There was no evidence of calcium 
depletion in the roentgenograms of the bones. 

3. Spontaneous calcification did not occur in the tuberculous 
animals which received no viosterol. 

4. The most intense calcification was found in the lymph nodes 
and spleen of those tuberculous animals which were given the largest 
doses of viosterol. Calcium deposits were noted only in the caseated 
areas. 

5. Undesirable calcification results if viosterol is given over a 
prolonged period in excessively large doses. In our investigation 
0.2 cc. of viosterol in oil lOOOX was administered daily for 2 months 
without any apparent harm. When continued for 84 days undesir- 
able calcification occurred. This dosage is equivalent to 6 cc, per 
kilo of viosterol in oil 250D. 

6. Calcification was present in the walls of the renal bloodvessels 
and in the renal tubules of both the tuberculous and nontuberculous 
animals which received daily amounts of viosterol in oil lOOOX 
varying from 0.5 cc. to 1 cc. for more than 2 months. No calcium 
deposits were seen in the apparently normal portions of any of the 
other organs. 

7. The tuberculous animals which received the preliminary sensi- 
tizing injection did not show any definite calcification, possibly 
because the effect of viosterol is diminished in the presence of a 
fulminating secondary tuberculous process. 

8. The calcification of tubercles which was noted in this investi- 
gation is, in our opinion, not merely an expression of simple tissue 
necrosis but rather a reparative process. If it is permissible to calcu- 
late a human dosage of viosterol on a basis of weight, the maximum 
daily dosage given to our guinea pigs corresponds to a dosage of 
300 cc. of viosterol in oil 250D, if given to a child weighing 22 pounds. 
We refrain from making any recommendation concerning the clinical 
application of viosterol in tuberculosis because of possible renal 
damage. Future research may determine an optimum dosage which 
may have clinical value in certain tjqies or stages of the disease. 

Note.— We are greatly indebted to Dr. Robert Bloch of the University of Chicago 
and Drs. Otto Saphir and Da-vid Cohen of the Michael Reese Hospital for their 
assistance and ad\’ice. 
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THE EVOLUTION OF TUBERCULOSIS IN THE HUMAN LUNG. 

■ By Chester A. Stewart, M.D., 

ASSOCIATE PROFESSOR OF PEDIATRICS, UNIVERSITY OF MINNESOTA, 
MINNEAPOLIS, MINN. 

As revealed by Roentgen ray examinations, primarj’^ or initial 
infections by the Mycobacterium tuberculosis present a varied 
arraj^ of intrathoracic lesions for wiich the general term Tubercu- 
losis of the Childhood Tjrpe was adopted by the American Sana- 
torium Association^ in 1929. In the past various designations such 
as liilum tuberculosis, masked juvenile tuberculosis, infantile 
tuberculosis, pretuberculosis, latent tuberculosis, concealed tuber- 
culosis, paratuberculosis, epituberculosis, splenopneumonia, gelat- 
inous pneumonia, collateral inflammatory edema, glandular cal- 
cifications, Ranke’s primary complex, Ghon tubercles, and others 
have been used in connection with descriptions of primary tuber- 
culosis. The simplification of terminology, accomplished by the 
American Sanatorium Association, probably will tend to focus 
attention on primary tuberculosis as a clinical entity manifested 
by a variety of lesions which collectRely represent different retro- 
gressive developmental stages of primary tuberculosis as it custom- 
arily occurs in the human lung, whereby the initial or early paren- 
chymal and perihilum infiltrations present in the lung, whether 
large or small, later slowly resolve to be replaced eventuallj'^ either 
by calcified hilum glands alone, or by Ghon tubercles associated 
with calcium deposits in the adjacent Ijunph nodes. The end stage 
of the lesion produced bj’^ a primary implantation of tubercle bacilli 
in the lung parenchymal and the subsequent spread of the infection 
to the regionally related lymph nodes (which commonly occurs. Refs. 

2 to 23 inch) often is represented by permanent scars known as 
Ghon tubercles associated with calcified hilum glands, which col- 
lectively constitute Ranke’s primarj’’ comple.x. In the earliest 
stage of this pathologic process, relatively benign parenchymal 
infiltrations of varied sizes form the most striking feature revealed 
by Roentgen ray examination. Cases representative^ of this early 
stage of (massive?) primary pulmonary tuberculosis have been 
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reported by various authors (see Refs. 24 to 48 inch). Often in the 
reported cases which had this type of lesion the disease was rela- 
tively benign, and a general tendency was noted for extensive 
parenchymal lesions to resolve slowly. Many of these children 
were followed over long periods of time, giving the authors an oppor- 
tunity to observe complete restoration to normal health occurring 
frequently in young infants as well as in older children. 

Additional data bearing on this subject of primary tuberculosis 
are presented in the following report based on observations on 1687 
children examined at Lymanhurst School for Tuberculous Children 
in Minneapolis. Each individual included in this group received 
an intracutaneous injection of 0.1 mg. of old tuberculin, and during 
periods of observation ranging from 4 to 11 years, the positive 
tuberculin reactors have had repeated Roentgen ray and physical 
examinations. The system established at Lymanhurst by Dr. F. E. 
Harrington, Commissioner of Health, whereby follow-up contacts 
are made between the patients and the Minneapolis Public Health 
Nurses, has offered an opportunity to observe the clinical course of 
primary tuberculosis in the same individual over a period of a few 
to several years. This fpllow-up study of a fairly large group of 
infected children, in which epidemiologic investigations also have 
been made, has revealed a clinical picture of primary tuberculosis 
in children, which during the past 11 years has revolutionized 
man}’- of the opinions formerly entertained by the members of 
Lymanhurst Medical staff, not only with regard to the ability of 
an infant or child to survive a severe primary tuberculous infection 
of the lungs, but also concerning the customary changes which 
occur in these lesions as the years go by, as well as concerning the 
relationship of primary tuberculosis to the adult type of the disease. 

The data for the 1687 children (sexes combined) included in the 
survey are recorded in Table 1, in which the 1108 cases who had 
a negative reaction to 0.1 mg. of tuberculin are separated from 
the 579 individuals who had a positive reaction to this amount of 
old tuberculin. Of the 1108 Mantoux-negative cases, repeated 
Roentgen ray films of the chest were found to be consistently 
negative in an average of 90.1 per cent (998 cases) of this group. 
In general, however, during the span of life included in this study 
(0 to 17 years) the percentage of negative Roentgen ray examina- 
tions tended to decline as age increased. In certain instances lesions 
were found in the Mantoux-negative group (intrathoracic, glandular 
calcifications and Ghon tubercles [51 cases. Table 1] which were 
indistinguishable from those characteristic of certain [late] stages 
of primary tuberculosis [childliood type of tuberculosis]). This 
grou]) of 51 cases constituted 4.6 per cent of the 1108 children who 
had a ncgati\'c rcactioji to 0.1 mg. of old tuberculin. Each of these 
children was given a second Mantoux test, using 1 mg. of old 
tuberculin, to which not a single individual reacted. This observa- 
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Fig. 1. — Roentgen ray plate, showing parenchymal infiltration (right) due to a 
primary tuberculous infection of a child, aged 13 months. Plate taken, July, 1930. 



_ Fig.'’2. — Roentgen ray taken, April, 1932, of the same child, shou'ing parenchymal 
infiltration almost completely resolved and replaced by a cluster of calcium deposits. 
Resolution and complete development of Ghon tubercle required over 21 months 
in this case during which time this child has not experienced a single day of illness. 



Fig. 3. — Roentgen ray taken, in 1921, of boy, aged 10 years, shondngB conspicuous 
calcified hilum glands on the right identifying the location of his primarj' tuberculous 
lesion. 



Fig. 4. — Roentgen ray taken, 1932, of same case as Fig. 3. Shows large calcified 
gland on the right with no e^’idence of renewed actiWty in its \'icinity. The other 
calcified gland is not casualized on this plate. IVe now find an extensive adult tj^o 
of tuberculosis throughout the left lung with a small similar type of lesion in the 
periphery of the right lung. This boy died shortly after this film was taken. 
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tion strongly suggests that the 51 children in this retested group 
never had been infected by the tubercle bacillus, in spite of the 
Roentgen ray evidence to the contrary. The conclusion seems justi- 
fied, therefore, that in children who have never experienced a pri- 
mary infection by the Mycobacterium tuberculosis as indicated by 
their negative reaction to relatively large doses of old tubereulin, 
lesions caused by nontuberculous infections are occasionally found 
which on the chest films are indistinguishable from those character- 
istic of primary tuberculosis. This applies particularly to question- 
able and slight degrees of intrathoracic glandular calcifications 
(46 cases. Table 1) in which instances the apparent discrepancies 
may be due in a measure to unavoidable error on the part of an 
experienced roentgenologist in identifying small calcium deposits. 
At times the roentgenologist is correct in interpreting the presence 
of intrathoracic calcium deposits in Mantoux-negative children, 
since certain nontuberculous infections produce lesions that calcify 
(Kudlich)^® and occasionally these scars may be fairly large, con- 
spicuous and easily identified. Some of the cases of this type may 
be examples of aspergillus infection. Their incidence in tuberculin- 
negative children is rather low, however, for among the 1108 Man- 
toux-negative reactors moderate and marked degrees of glandular 
calcification and Ghon tubercles associated with calcified glands 
occurred in a combined total of only 5 cases (Table 1) or 0.45 per 
cent of this group of children. The data indicate, therefore, that 
Roentgen ray findings which might be construed as constituting 
strong evidence of the presence of primary tuberculosis are rarely 
discovered in children who have a definitely negative Mantoux test. 

In a few instances noncalcified lesions due to conditions other 
than tuberculosis were found in the group of negative tuberculin 
reactors. These lesions included pleural thickenings (42 children), 
bronchiectasis (11 children) and pneumonia (6 children), and com- 
bined they constituted about 5.3 per cent of this entire group of 
1108 children. If the cases found to have questionable and slight 
intrathoracic glandular calcifications are excluded on the basis of 
erroneous interpretation of their chest films, under these circum- 
stances lesions due to nontuberculous conditions occurred over 
eleven times as frequently among the 1108 Mantoux-negative cases, 
as did conspicuous, easily recognized lesions which are definitely 
characteristic of primary tuberculosis (moderate and marked 
calcifications and Ghon tubercles). On the whole, then, the data 
indicate that in children under 18 years of age who never have been 
infected by the tubercle bacillus the chest films are negative in the 
great majority of cases, and then when intrathoracic pathology is 
revealed by Roentgen ray examination, these findings usually are 
typical of lesions produced commonly by various nontul)crculous 
infections. 

Among the infected children (positive hlantoux reactors) entirely 
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different conditions were found. Of this group of 579 individuals 
less than half (44.4 per cent. Table 1) were reported as entirely 
normal on Roentgen ray examination as compared with an average 
of 90.1 per cent of similarly negative cases for the group of 1108 
children who did not react to tuberculin. The incidence of intra- 
thoracic lesions demonstrable by Roentgen ray films found in the 
579 infected children (55.6 per cent) greatly exceeded that (9.9 per 
cent) discovered in the uninfected cases, and this inerease in patho- 
logic findings noted for the former, as compared with the latter 
group of children, resulted largelj'- from scars produced by the pri- 
mary tuberculous infections which the positive Mantoux reactors 
had experienced. The influence of primary tuberculosis in greatly 
increasing the incidence of lesions demonstrable bj^ chest films 
becomes evident on further analysis of the data, according to which 
lesions typical of the primary or childhood type of tuberculosis 
(resolving parenchymal infiltrations, calcified intrathoracic glands 
and Ghon tubercles) were found in a total of 46.1 per cent (279 cases; 
Table 1) of the 579 infected children, as compared with an incidence 
of 4.6 per cent (51 cases) for similar lesions in the Mantoux-negative 
group. Attention is also called to the fact that in the infected group 
the percentage of lesions tj'pical of the childhood type of tuberculo- 
sis (46.1 per cent), greatly exceeded the relative incidence (5.3 per 
cent) of lesions reported for the noninfected group resulting from 
all nontuberculous pulmonary infections combined. In the positive 
Mantoux series this is also true when the cases who had question- 
able and slight calcifications of the hilum glands are excluded. 
Thus an additional statement seems justified, to the effeet that 
primary pulmonary infections bj’’ the Mycobacterium tuberculosis 
occurring during childhood produce conspicuous intrathoracic 
lesions which are practically unmistakable on the chest film, the 
incidence of which greatly exceeds that of lesions resulting from 
all other pulmonary infections combined. 

The prevalence of lesion due to various nontuberculous conditions 
(pleural thickenings, bronchiectasis, pneumonia and pneumothora.x) 
found in the group of tuberculin-positive children, in general, did 
not differ greatly from that observed for those who had a negati^'e 
hlantoux reaction. The only essential difference noted between 
the two groups with respect to tliese conditions was tlie greater 
relative frequency of pleural thickening in the cases who had a posi- 
ti\’e tuberculin reaction. The increase noted for this type of lesion 
no doubt was due in part, if not entirely, to the tuberculous infections 
which this group had exjierienced as indicated by the obser\’ation 
that primary tuberculous infections frequently produce thickenings 

of the pleura. ( 

The in-imary or childhood t^qin of tuberciilosis discovereti m 
these children was cxenqilificd by various lesions which may he 
classed conveniently into three main groups, namely, resolving 



STEWART: EVOLUTION OP TUBERCULOSIS IN THE IlIBIAN LUNG 351 

Xiaveiicliyinal iiifiltratious, glandular calcifications and Glion 
tubercles. "J'he earliest and most extensive of the lesions charac- 
teristic of iirimarj'- tuberculosis arc represented by parenchymal 
infiltrations, of which 27 examples ivere discovered. In general 
these parenehymal lesions were relatively more frequent in the 
younger than in the older groups of children, and their combined 
incidence amounted to 4.7 per cent (Table 1) of the entire group 
of 579 positive Mantoux reactors. In each of these 27 children 
the parenehymal infiltrations have slowly resolved, although in 
every case many months were required before complete resolution 
was accomplished (See Figs. 1 and 2). Accompanying or following 
the final disappearance of these infiltrations calcium deposits have 
appeared, located usually within the related Ijraph nodes as well 
as in the area previously occupied by the infiltration. Later, in 
the majority of these children gradually increasing amounts of 
calcium appeared at sites of these foci, resulting eventually in the 
production either of calcified glands alone or of well-defined Ghon 
tubercles, associated with calcifications of the adjacent hilum nodes. 
The follow-up study of these cases at Lymanhurst has given us an 
opportunity to follow carefully all the various stages through which 
these extensive early primary parenchymal lesions pass, leading 
finally to their complete disappearance and replacement by calcified 
scars. Up to the present time I have had the privilege of observing 
73 infants and children in whom lesions of this type were present. 
Two of these cases have been under observation for 9 months, a 
third for 28 months, and the remaining 68 cases have been watched 
for periods ranging from 3 to 9 years; and during this time no deaths 
have occurred in any of these 73 children. A few years ago we 
expected all of the cases having extensive parenchymal infiltrations 
to die soon of tuberculosis, particularly when the condition was 
found in young infants. Today we expect every case of this type 
to survive if protected thereafter from reinfection. 

During the 11 years the follow-up study has been in progress at 
Lymanhurst not a single child has died of a primary tuberculosis. 
If deaths do result from primary infections by the tubercle bacillus, 
the experience at Lymanhurst indicates that such occurrences are 
rather rare during infancy and childhood. In most cases (all in our 
experience) extensive parenchymal lesions resolve and disappear 
leaving relatively inconspicuous calcified scars and, during the 
months this resolution is taking place, the patient, whether a young 
infant or an older child, may enjoy excellent health. At times 
severe and alarming symptoms are present for variable periods early 
in the course of the disease, following which a long period of symp- 
tomless convalescence ensues. This experience is very impressive 
in revealing the remarkably efficient power with which infants and 
children alike are endowed by Nature to overcome a primary' tuber- 
culous infection. As a result of past experience I feel that in the 
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dosage ordinarily received in liunian experience a single primary 
infection by the tubercle bacillus ordinarily fails to kill an infant 
or child who is in good health at the time the initial infection occurs. 

The other lesions representative of the childhood type of tuber- 
culosis included- the glandular calcifications and Ghon tubercles, 
and among the 579 positive Mantoux children the incidence of the 
former (29.9 per cent, 173 cases) greatly exceeded that of the latter 
(11.6 per cent, 67 cases. Table 1). Of infected children, therefore, 
the data indicated that the calcified intrathoracic lymph nodes 
occur much more commonly than do Ghon tubercles. These cal- 
cified scars in general are relatively old lesions typical of primary 
tuberculous infections which occurred months a,nd years ago, whereas 
their precursors, the resolving parenchymal infiltrations, are com- 
paratively early and fresh lesions. Regardless of the marked differ- 
ence existing in their appearance on the Roentgen ray film, these 
early and later lesions merely represent different stages in the evolu- 
tion of primary tuberculosis as it commonly occurs in the human 
lung, and collectively they constitute the complete Roentgen ray 
picture of the clinical condition spoken of as the childhood type of 
pulmonary tuberculosis. 

In this study 13 children were found who had consumption. The 
diagnosis of the adult type of tuberculosis was made in these cases 
after repeated Roentgen ray examinations, which revealed mottled 
subapical lesions which later tended to spread and to form cavities. 
At the Lymanhurst School only cases of primary tuberculosis are 
admitted, so these 13 children were transferred either to hospitals 
or to sanitoriums for further treatment, and in this group of cases 
the mortality has been high.. The adult type of tuberculosis has 
developed in certain of these children, postdating several years the 
known presence of scars due to primary tuberculosis. This is illus- 
trated by the case whose Roentgen ray films taken in 1921 and 1932 
are shovm in Figs. 3 and 4. Eleven years ago this boy had a positive 
tuberculin reaction, and on Roentgen ray examination (Fig. 3) 
marked calcification was found in the hilum glands on the right side, 
identifying the location of his primary tuberculosis. Eleven years 
later his Roentgen ray films (Fig. 4) show an extensive mottled 
tuberculous infiltration of the opposite lung and a small lesion in 
the periphery of the right lung. At this time, however, the calcified 
glands discovered long ago show no tendency toward breaking down, 
thus there is no Roentgen ray evidence that his phthisis resulted 
from a lighting up of the old infection acquired 11 or more j^ears 
previously. In this case liis consumption is confined almost exclu- 
sively to the lung opposite to that in which the primary focus is 
located, and an illogical stretch of the imagmation is required to 
suggest that this lesion on the left resulted from a lighting up of 
this old lesion on the right, rather than being caused by an exogenous 
reinfection. Other cases similar to this have been observed at 
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Lyinaiilnirst, in wliicli as llociitgen ray films are taken year after 
year: new lesions have appeared postdating the known presence 
and location of older primary tuberculous foci, developing as fre- 
quently in the opposite as in the same lung in which the calcified 
primary lesion was located. Neither at the time of the appearance 
of these new infiltrations, nor later, has any case been discovered 
in which the Roentgen ray examination revealed evidence of a 
reactivation of the previously existing old calcified scars of primary 
tuberculosis. Furthermore, these old calcified scars have remained 
unchanged throughout the entire course of the subsequently devel- 
oped consumption. On Roentgen ray examination immediately 
before death ensues they still appeared to be as quiescent as they 
were before the adult type of tuberculosis developed. This failure 
to find evidence of consumption resulting from a breaking down of 
calcified lesions of primary tuberculosis suggests that phthisis 
does not result from a reactivation of an infection acquired in 
childhood, but develops rather following a reinfection (received 
in sufficient dosage to produce a parenchymal lesion) of an indi- 
vidual whose body already harbors a focus of primary tuber- 
culosis. This implies that an initial infection by the tubercle 
bacillus alters the immune reaction of the human body in such man- 
ner that the soil is prepared for the development of the adult and 
killing type of tuberculosis in these individuals when reinfections 
later occur in sufficient dosage to produce parenchymal infiltration 
in the lungs. To date we have not seen phthisis develop following 
a primary tuberculous infection in any child who was known to have 
a negative Mantoux test previous to the time the initial infection 
took place. Following such an experience these children uniformly 
develop the benign type of tuberculosis which eventually calcifies. 
In children in whom the Mantoux test was known to be positive 
and who had calcified scars of primary tuberculosis, we have not seen 
the benign childhood type of tuberculosis develop a second time. 
In our experience the human body can reduce an infection into what 
is Imown as a primary complex only once, and if these individuals 
later develop additional tuberculous lesions these new infiltrations 
are always of the type characteristic of phthisis. In this connection 
it is interesting to note that von Behring^® held that phthisis resulted 
from a reinfection of a person infected with the bacillus during 
childhood. Orth^^ has furnished pathologic evidence that old lesions 
need not show evidence of recent actmty, and that acute tubercu- 
lous reinfection may supplant a quiescent one and cause death. 
Bachmeister®- could produce typical apical phthisis in rabbits only 
when a previous tuberculous infection had occurred somewhere in 
the animal. He concludes that for the production of typical phthisis 
a relative immunity of the body is necessary, and this is produced 
by an early primary infection. On careful postmortem examination 
Opie®® found that apical tuberculosis in the lung of adults is always 
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accoiniiaiiicd by cA'idencc of coexisting focal tuberculous infection 
of the childhood type. In cases of actiA’-c pulmonarj^ tuberculosis 
he abvays finds evidence of preceding tuberculous infection. The 
possibility of an interrelationship existing betAA^een the appearance 
of sexual maturity and the development of consumption folloAi'ing 
reinfection of preAuously infected children is suggested by the ten- 
denc}^ for the adult type of tuberculosis to make its appearance 
during the teens. It AA'^as during this period of childhood exclusively 
that the 13 cases of the adult type of tuberculosis v’^ere found in this 
series of 579 infected children. On the basis of the findings in this 
group of cases combined AAu'th a larger experience of over 9000 
children examined at Lymanhurst during the past 11 years, the 
folloAAung outline is offered as representing the conception this 
experience has giA’^en Avith regard to the evolution of tuberculosis 
in the human lung. 

■ Summary. 1. Primary tuberculous infections of the lungs are 
revealed by the Roentgen ray films as parenchymal infiltrations, 
calcified glands and Ghon tubercles. 

2. These lesions although A^aried in appearance merely represent 
different stages in the development of one and the same clinical 
condition, namely primary tuberculosis, or tuberculosis of the 
childhood type. 

3. The general tendency for lesions resulting from an initial 
infection by the tubercle bacillus is first to resolve and later to calcify. 

4. The human body can resolve a tuberculous infection into Aidiat 
is knovm as the primary complex only once. 

5. When once reduced to calcified scars these primary tuberculous 
lesions do not become reactiA'ated later in the production of the 
adult tj^e of tuberculosis (consumption). 

6. Death seldom and possibly neA^er results from a single primary 
pulmonary tuberculous infection. The prognosis is excellent in 
infancj'' as AA^ell as in later childhood, provided reinfection is pre- 
A'-ented. 

7. Primary tuberculous infections of the lung, if extensiA'e, pro- 
duce symptoms of varying seA^erity, which subside in the course 
of a feAv to scA'eral weeks. Thereafter, throughout the remainder 
of the life of the patient these primary lesions produce no clinical 
symptoms. (Occasionally a very large Ghon tubercle acting as a 
foreign body may erode a bloodA’^essel and cause hemoptysis, and 
in rare instances may be expelled from the lung in coughing.) 

8. Consumption (phthisis) does not dcA^elop as a result of an 
initial infection by the tubercle bacillus. The first infection occur- 
ring at any age in life uniformly resoh'es and calcifies. 

9. Consumption deA'elops following a reinfection of indiA'iduals 

Avho previously have had a primary infection. i i ■ 

10. The reinfections responsible for the deA'elopment of phthisis 
are probably exogenous in origin in the majority of cases. 
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11. The lesions of reinfection (adult type of tuberculosis or 
phthisis) usually appear in the subapical portions of the lungs. 

12. These lesions may be present for months and years, without 
producing symptoms, physical findings or showing any tendency 
to spread. 

13. During the teens previously dormant lesions characteristic 
of the adult type of tuberculosis frequently tend to spread, to pro- 
duce cavities and to cause death. 

14. The adult type of tuberculosis seldom calcifies. 

15. Puberty seems to favor the breaking down of previously 
existing apparently quiescent subapical infiltrations of the adult 
type of tuberculosis. Primary infections occurring during puberty, 
however, behave much the same as do similar infections taking place 
in infancy and early childhood. 

16. Lesions of the adult type of tuberculosis tend to spread and 
cavitate, whereas infiltrations resulting from initial tuberculous 
infections tend to recede and calcify. 

17. The prognosis is grave for the adult type of tuberculosis. 
This type of the disease frequently results in death, whereas primary 
infections are seldom fatal. 

18. The relationship existing between the childhood and the 
adult type of tuberculosis seems to consist largely in the tendency 
for the primary infection to prepare the patient for the develop- 
ment of phthisis should he perchance later experience a reinfection 
of sufficient severity to produce an intrapulmonary lesion. 

19. Phthisis apparently does not customarily result from a 
lighting up of an old infection received in childhood. 

20. The part that the former childhood infection seems to play 
in favoring the later development of phthisis seems to depend more 
upon the changes which this primary infection caused with respect 
to the manner in which the body reacts thereafter to the tubercle 
bacillus and its products, rather than upon a lighting-up of the old 
disease acquired during childhood. 
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INTESTINAL OBSTRUCTION CAUSED BY FOOD. 

CASE Report. 

By Frank B. Block, M.D., 

SURGEON TO THE JEWISH HOSPITAL, 
PHIIt.\DELPHIA. 

(From the Surgical Department, Jemsh Hospital.) 


In a recent report Elliott reviewed the literature on intestinal 
obstruction caused by food and found 39 cases of this type whicli 
had been reported since 1910. Of these cases tlie diagnosis was 
confirmed bj- operation or necropsy in 20 instances, while of the 
others the diagnosis was doubtful in 5 cases. Of the food material 
which caused obstruction, orange pulp was the cause in only 1 case, 
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to Avliidi Elliott added bis oivn ease wbicli was also caused by this 
fruit. He states that his case is the first of this kiud^ }irqved by 
operation and necropsy, to be reported in this country. At the time 
of the appearance of this article I had under my care in the Jewish 
Hospital a typical case of acute intestinal obstruction, which ivas 
caused by orange pulp and which might be of interest to record. 

Case Reports. A white female, aged 57 years, was admitted on June 27 , 
1932, at 9.20 p.m., complaining of severe abdominal pain, intermittent in 
character, and repeated attacks of vomiting. She had been in good health 
until the day before admission when she developed crampy pain in the 
midabdomen, which gradually became more severe and was unrelieved by 
sedatives. An enema which had been given was returned without either 
feces or gas. Her temperature was 100.4° F., pulse 90 and respirations 22. 
Her previous medical history was significant only in that she had once had 
pneumonia and also that she had never had any abdominal operation. 
Physical examination revealed a short, stout type of individual, the abdom- 
inal fat preventing a very satisfactory examitiation for the presence of 
masses, but no rigidity was noted. The condition was typical of acute 
intestinal obstruction of undetermined origin, although on account of her 
age a carcinoma of the bowel was considered most probable. 

Immediate operation was done under ether 'anesthesia through a lower 
midline incision. On opening the peritoneal cavity a moderate quantity 
of clear peritoneal fluid escaped and an examination of the entire colon 
revealed nothing abnormal. The lower ileum contained a mass between 
2 and 3 inches long which felt boggy and completely obstructed the bowel 
at tins point. Although the mass could not be moved very far, it was evi- 
dent that it was in the lumen and not in the wall of the bowel. An enter- 
ostomy was done and a mass of yellow vegetable material was pushed from 
the bowel. A rubber catheter was sutured into the enterostomy and the 
abdomen was closed without further drainage. Examination of the speci- 
men after the operation showed that it greatly resembled inspissated sweet 
potato, but a closer inspection revealed that it rvas composed of two sections 
of orange which had become impacted side by side. Positive identification 
was made by finding a few orange seeds inside the mass and on questioning 
the patient after the operation she stated that she had eaten oranges about 
12 hours before the onset of her pain. Because she had no teeth she swal- 
lowed the sections of orange without careful mastication. 

After operation all of her abdominal symptoms subsided very promptly. 
The next day she showed signs of pulmonary trouble which later developed 
into a bilateral pneumonia and in spite of strenuous efforts at treatment, 
including continuous use of an oxygen tent, she died on July 7, 1932, 10 days 
after the operation. 

The above case presents most of the features ivhich Elliott found 
in his review, such as: (1) An edentulous patient; (2) short interval 
(p hours) between ingestion of the orange and the onset of obstruc- 
tion; (3) the site of obstruction ivas in the lower ileum; (4) failure 
of accurate diagnosis of the cause of the obstruction; (5) fatal 
termination folloAving operation, although death Avas due to post- 
operative pneumonia as the obstruction had been entirely relieved. 


reference. 

Elliott, A. H.;- Am. J. Med. Sci., 1932, 184, 85. 



358 FLOOD, SEEGAL, SPOOK, LOEBt DIAGNOSIS OF JAUNDICE 


THE DIFFERENTIAL DIAGNOSIS OP JAUNDICE. 

A Study of 235 Cases of Nonhemolytic jaundice Due to 
CAB ciNOMA, Calculus m the Common bile Duct and 
Liver Degeneration. 

By Charles A. Flood, 

ASSISTANT RESIDENT PHYSICIAN. 

David Seegal, 

RESIDENT PHYSICIANj 

Benjasun Spock, 

MEDICAD HOUSE OFFICER, 

AND 

Robert F. Loeb, 

ASSOCIATE PROFESSOR OF MEDICINE, 

NBIV I'ORK CITY. 

(From the Presbyterian Hospital and the Department of jMedicine of the College 
of Physicians and Surgeons.) 

The recognition of diseases in which jaundice is the chief sign 
is in many instances a difficult diagnostic problem. Numerous 
laboratory tests for liver function and aids in the diagnosis of biliary 
tract disease have been developed in the past 20 years, but their 
application to the differential diagnosis of the causes of nonhemoly- 
tic jaundice has been disappointing. For this reason, we have 
reviewed a number of such cases seen in the Presbjderian Hospital 
in recent years to ascertain whether any clinical data other than 
that which is generalh' appreciated could be found to aid in differ- 
ential diagnosis. 

Cases of nonhemolytic jaundice, where tlie jaundice is one of tlie 
outstanding complaints may, in the main, be divided into three 
groups to which we have largely confined our attention: (1) So- 
called catarrhal jaundice and atrophy of the li^'er (^. c., idiopathic 
acute yellow atrophy, poisoning by arsphenamin and cinchophen) ; 
(2) carcinoma involving the pancreas, bile ducts or gall bladder and 
primary carcinoma of the liver; (3) cases with calculus in the com- 
mon bile duct. Other causes for nonhemolytic jaundice were not 
included in tin's study, either because they were uncommon or 
because, as in Laennec's cirrhosis, the diagnosis usually offers less 
difficulty. 

All the cases of jaundice due to either neoplasm or calculus in 
the common bile duct were proven either by operation or by autopsy. 
Tlie cases of catarrhal jaundice were not proven by these two 
methods, but all ran the usual course of that disease and were 
followed to the complete disappearance of tlioir symptoms and often 
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much longer. Most of the pases of acute yellow atrophy came to 
autopsy and the -rest presented the typical symptom complex of 
that condition. 

The following table gives the number of cases included in this 
series; 

Cases of Jaundice Studied. 


Group I; Cases. 

Catarrhal jaundice 81 

Arsenic poisoning 15 

Acute yellow atrophy 17 

Group II; 

Carcinoma of pancreas 30 

Carcinoma of bile duct^ 9 

Carcinoma of gall bladder 10 

Primary carcinoma of liver 7 

Group III : 

Calculus in common bile duct 06 

Total 235 


Results Of Analysis of Cases, Age. Age is of considerable importance 
in differential diagnosis. . Pronounced icterus in younger individuals^ is 
usually due to what is Imown as catarrhal jaundice. Of the patients with 
catarrhal jaundice and acute yellow atrophy 80 per cent were below the 
age of 40 years. The youngest patient wdth acute yellow atrophy was 
29 years of age, and in general it may be said that the older the patient 
with signs suggesting catarrhal jaundice, the more likelihood there is of 
the condition progressing to atrophy of the liver. 

In contrast with the catarrhal jaundice group, over 80 per cent of the 
patients with either calculus in the common duct or carcinoma with jaun- 
dice were over the age of 40 years. The cases of arspbenamin Jaundice 
occurred in the same age groups as did those of carcinoma and stone in the 
common duct, being evenly distributed through the decades after the age 
of 30 years. 

)8ex. Sex distribution merely confirmed tbe figures frequently reported. 
There was a slight predominance of males in the catarrhal jaundice group 
and of females in the acute yellow atrophy group. In the carcinoma 
group, however, sex is of more significance. In the carcinoma of the gall 
bladder group 71 per cent of the patients were females and most of those 
with primary carcinoma of the liver were males. Carcinoma of the bile 
duct was slightly more common in males than in females. Of the patients 
•with calculus in the common bile duct 71 per cent were females. 

Degree of Jaundice on Admission. Patients ■with carcinoma of the pan- 
creas, gall bladder or bile duct usually presented a moderate or intense 
degree of jaundice when first seen. In primary carcinoma of the liver the 
jaundice was slight, if present at all. In patients with calculus in the 
common bile duct the degree of Jaundice on admission to the hospital was 
extremely variable— approximately equal numbers presenting a jaundice 
which was described as slight, moderate or intense. This was also true 
of the cases of catarrhal jaundice and necrosis of tbe liver. 

Dnrafion of Jaundice on Admission. In the patients with catarrhal 
jaundice and acute 3"ollow atroph.v the jaundice had existed in the majority 
of instances lc.ss than 2 Aveeks. In the carcinoma group, on the other hand, 
the patients had usually noticed the presence of jaundice at least a month 
iicfore entry and in some cases much longer. 

In tiie pal.ionts with calculus in the common bile duct the duration wa.s 
quite variable. Many patients described it as intermittent or varj'ing in 
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intensit3L These features were very seldom mentioned by any of the 
patients who had carcinoma or catarrhal jaundice. Many of the patients 
with stone in the common duct gave .a history of a previous attack of 
jaundice and a fair proportion of them were first seen at a time vrhen the 
jaundice was subsiding._ The presence of any of these features in the history 
of a patient with jaundice weighs heavdly against carcinoma and in favor of 
stone in the common duct. 

Initial Symptoms. The initial sjmiptom in catarrhal jaundice and liver 
necrosis was extremely variable but interesting in comparison with the 
other two groups. It was most commonly nausea or vomiting but fre- 
quently malaise, jaundice, epigastric pain or anorexia. One case had a 
chill at onset. 

In the group with carcinoma approximately one-half of the patients 
gave pain in the upper abdomen as the first symptom. The next most 
common initial symptom was jaundice and in a small percentage of cases 
the first indication of illness was weakness or pruritus. Abdominal pain 
was the chief initial sjmiptom in individuals with stone in the common 
duct. A few patients mentioned fever, rigor or jaundice as their first 
complaints. 

Abdominal Pain. The incidence of pain in the three groups of patients 
is of considerable interest from the standpoint of diagnosis. Some type 
of abdominal pain or discomfort was present in the majority of cases in 
all the groups. 

Slightlj^ more than one-haK of the patients with catarrhal jaundice and 
necrosis of the liver complained of some tjqie of upper abdominal distress. 
This varied from sharp pain to vague discomfort— -a greater number com- 
plaining of the latter. 

Pain was present in the majoritj’’ of cases in aU of the types of carcinoma. 
That it is the most frequent initial symptom of that condition has already 
been mentioned. Of the entire group of patients with carcinoma 65 per 
cent had jiain. In carcinoma of the pancreas or bile ducts it was apt to 
be a persistent and boring epigastric pain. In carcinoma of the gall 
bladder it was frequently sharp and cramp-like. The pain in primary 
carcinoma of the liver is occasionally sharp but more frequent^ dull. 

In the patients with calculus in the common bile duct, pain was the inost 
important diagnostic sign. It was characteristically severe and cramp-like, 
located in the epigastrium or in the right upper quadrant and in the major- 
ity of cases radiated to the back or shoulder. Two of the 66 patients 
with stone in the common duct gave no historj’^ of pain, causing diagnostic 
uncertaintj'' until exploration. 

Pruritus. In catarrhal jaundice and atrophy of the hver itching is mild 
W'hen present. In our group it was present in onlj' one-fifth of the cases. 
On the other hand, nearly all of the patients with carcinoma of the pancreas, 
gall-bladder or bile duct complained of moderate or severe itcliing. Itching 
was usuallj" absent in primarj’- carcinoma of the liver. It was also absent 
in two-thirds of the patients ndth calculus in the common duct and variable 
in degree when present. 

Weight Loss on Admissio7i. A history of loss of weight on entrj'' into 
the hospital was unusual in the catarrhal jaundice and liver necrosis group 
and common in the other two groups, median for weight lost in each of 
these being at 20 pounds. The essential difference between these two 
groups, however, was the fact that in the carcinoma group there was^ a 
recent progressive weight loss, whereas in the group with calculus in tne 
common duct the loss of weight was usually intermittent, protractecl ana 
associated with frequent digestive disturbances. 

Other Symplonis. Weakness as a prominent sjmiptom is worthy of noic, 
for it was an outstanding complaint in practically all of the patients wiin 
* 
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carcinoma. It was uncommon in tlie'catarriial jaundice or stone in the 
common duct groups, but frequently present in patients who later showed 
signs of acute yellow atrophy. In 21 cases of catarrhal jaundice (25 per 
cent) there was a history of upper respiratory infection at the onset, whereas 
such a history was rare in the other groups. 

Fever. The majority of the patients with catarrhal jaundice and liver 
necrosis ran a temperature which exceeded 100° F. and in a few instances 
reached 102° and 104°. On the other hand, in carcinoma of the pancreas 
with jaundice, fever was rarely present, there being only 1 individual in the 
group with a temperature of more than 100° F. by recturn before oper- 
ation. In the other types of carcinoma producing jaundice, fever was 
a common occurrence. Likewise, in the cases with calculus in the common 
bile duct fever was usually present. 

Tenderness in the Upper Abdomen. Tenderness over the liver was present 
in over one-half of the cases of catarrhal jaundice and necrosis of the liver, 
and in one-third of the patients with stone in the common duct. It was 
absent in the group with carcinoma. 

Ldver Size. In jaundice due to carcinoma the liver was found to be 
enlarged in most cases on admission to the hospital. This applies to aU 
of the types of carcinoma considered here. 

It is difficult to speak categorically of the size of the liver in catarrhal 
jaundice and liver necrosis from the data at hand, as the patients were not 
all seen at the same stage of the disease. In reviewing the individual 
cases, however, the impression is confirmed that the liver usually increases 
in size early in the disease and may be felt 2_ to 4 cm. below the costal 
margin in the right midclavicular line. Later, it recedes to or beneath the 
costal margin. This shrinkage of the liver in the later stages of the disease, 
associated at times with a marked diminution of the liver dullness, is the 
event which gives cause for alarm, except when this change is noted during 
convalescence. Wlien there is persistent vomiting increasing jaundice and 
bile remains absent from the stools in patients who are thought to have 
catarrhal jaundice, progressive atroijhy of the liver may be suspected. In 
the group of patients with calculus in the common bile duct the liver was 
usually found to be enlarged. 

Enlargement of the Spleen. The presence of a palpable spleen is a definite 
aid to diagnosis. It was considered to be enlarged on admission in 19 
(26 per cent) of 66 cases of catarrhal jaundice. It was palpable in a cor- 
responding proportion of the cases with arsenic necrosis of the liver and 
acute yellow atrophy. 

In carcinoma of the pancreas the spleen was found to be enlarged in only 
2 cases. One of these patients also had myeloid leukemia and the other 
had marked biliary cirrhosis. The latter case is of interest in that the 
splenomegaly and also a positive Wassermann test led to the erroneous 
pre-operative diagnosis of sypliihs of the liver. 

The spleen was enlarged in only 1 patient in the group vith calculus in 
the common duct. This patient had developed a terminal septicemia and 
was.found to have a large acute splenic tumor at autopsy. 

Gall Bladder Size. Palpation of the gall bladder when compared with 
the operative findings was shown to be rather inaccurate. In the majorit}’' 
of the cases of carcinoma of the pancreas, bile duct and gallbladder, enlarge- 
ment of the gall bladder was demonstrated at operation, although in over 
one-half of these cases it had not been recognized on examination of the 
patient. 

It was of interest to find that one-fourth of the patients vith calculus 
in the common bile duct had enlargement of the gall bladder at operation. 
Tin’s was usually associated with a chronic cholecystitis. In most of these 
cases the gall bladder had been accurately palpated before exploration. 
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In the catarrhal jaundice group Ihere were 2 patients in whom the gall 
bladder was thought to be enlarged on physical examination. This led 
to the diagnosis of carcinoma of the pancreas, which was later shown to be 
erroneous when the patients’ sjnnptoms disappeared completely. 

Ascites. Ascites was uncommon in the cases studied. ■ It occurred late 
in a number of cases of acute yellow atroph}'. It was present in 6 of the 
7 cases of primary carcinoma of the liver and in 1 case of carcinoma of the 
pancreas. Ascites in these instances was usually associated with a con- 
comitant hepatic cirrhosis. It was absent in the group with calculus in 
the common duct, except in 1 patient who also had Laennec’s cirrhosis. 

Diabetes. An additional aid in the diagnosis of carcinoma of the pancreas 
with jaundice is the presence of diabetes mellitus. Seven of the 30 cases 
in this series had a persistent gl5mosmda. Furthermore, the onset of the 
S3Tnptoms of diabetes in a few cases seemed to coincide with the develop- 
ment of the carcinoma. 

“A?nm Breath.” The peculiar pungent odor of the breath frequently 
detected in acute jmllow atrophy was rare^’^ mentioned in the records. It 
is_ not usuallj- observed early in the disease and is of little help in early 
diagnosis. Its presence was mentioned in 9 of 16 cases in this series and 
also in 1 case of arsenic poisoning with jaundice. Subsequent experience 
has suggested that, if it had been sought for, it might have been noted 
frequentlj'^ in the more severe cases of catarrhal jaundice. There was no 
mention of “amin breath” in the records of patients with stone in the 
conunon duct or carcinoma. 

Additional Signs. A number of other significant signs in these cases 
deserve comment. Some form of hemorrhage was observed 3 times in 
severe catarrhal jaundice and 10 times in acute j^ellow atrophjL The 
presence of a rash may aid in confirnung the diagnosis of acute yellow 
atrophy or catarrhal jaundice. The rash when present is usually acneform, 
although in 2 cases it was eridhematous. 

The presence of edema, of neurologic signs, or low blood urea or uric acid 
and liigh blood amino acids occurring late in the course of acute j'ellow 
atroph3'- is of no aid in early diagnosis. 

Stool Bile on Admission. One of the mainstays in the_ differential 
diagnosis of jaundice is the mercuric chlorid test for urobilin in the stool. 
In our series tins test was found to be of most significance in the diagnosis 
of carcinoma of the pancreas, for in almost ever3’’ case it was negative. 
Tliis test was also negative in all but 1 of the cases of carcinoma of the gall 
bladder or bile duct. It was ahva3’s positive in primar3' carcinoma of the 
liver. 

The results were b3' no means so uniform in the group wdth calculus in 
the common duct. In onl3’ 40 per cent of those cases in which the test 
was reported was it negative. The mercuric chlorid test was negative in 
approximatel3' the same percentage of those patients who had catarrhal 
jaundice and liver necrosis. It can, therefore, be of no help in differentiat- 
ing the latter group from the cases with calculus. 

Ertjthrocjjle Count, The red blood count is genera^'of little aid in,the 
differential diagnosis of the t3’pes of jaundice considered here. Anemia 
was slight when present in the patients with carcinoma. 

Leuhocijtc Count. Leukocytosis of some degree was found in a con- 
siderable number of cases in all of the three groups. In the catarrhal jaun- 
dice and liver necrosis group the white count exceeded 10,000 per c.nnn. m 
one-fourth of the cases. A slightly larger proportion of the case.? of car- 
cinoma with iaundice prc.^euted some degree of leukocytosis. 

Scrum Biliruhiu. The serum bilirubin was not detennineii m (liC 
majority of instances. From the figures obtained, however, it appears that 
the highest values tend to occur in catarrhal jaundice and acute ycliow 
atrophv. Ferura bilirubin values which exceed 25 mg. per cent visually 
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indicate liver degeneration. Experience with the van den Bergh reaction 
leads us to believe that it is useful in difTerentiating hemolytic from non- 
hemolytic jaundice, but that it is of no aid in differentiating betAvecu the 
types'of jaundice Avhich are considered in this study. 

Analysis of Errors in Diagnosis. Errors in diagnosis Avere most frequent 
in the group of patients Avith carcinoma. In many instances various 
clinical opinions included all of the chief causes of nonhemolytic jaundice. 
Some of the patients udth carcinoma were regarded as haAung cholelithiasis. 
This error appears to have been dependent upon the history of epigastric 
pain in these cases. It has already been emphasized that epigastric pain 
is an early and prominent symptom in carcinoma. Another error fre- 
quently made in the diagnosis of carcinoma was attributable to the coin- 
cidental presence of a positive blood Wassermann test. The latter finding 
often led to a diagnosis of syphilis of the liver, in spite of the fact that a 
positive Wassermann test in the presence of jaundice is always open to 
doubt. S3q)hilis of the Ih^er as a cause of jaundice in the adult has been a 
very unconamon finding in the cases studied in this hospital for the past 
10 years. 

There were very few errors in the diagnosis of cases with jaundice due 
to stone in the common duct. In this group the suggestiA’’e character of 
the pain, the sudden onset of the sjunptoms, the frequent presence of right 
upper quadrant tenderness and leukocytosis usually suggested the nature 
of the underlying process. 

EiTors in diagnosis were relatively frequent in the catarrhal jaundice 
group. The patient was often suspected of having carcinoma. The main 
reasons for such an error appear to have been: (1) Advanced age of the 
patient; (2) a history of weight loss; (3) the apparent presence of an enlarged 
gall bladder. These features in themselves might be expected to lead to 
diagnostic errors, but in these cases other findings should have argued 
strongly against neoplasm. Several cases of acute yellow atrophy were 
incorrectly diagnosed for similar reasons. 

If there are several factors concerned in the production of the disease 
picture, such as coincident calculus in the gall bladder and carcinoma, the 
opportunities for error in diagnosis are greatly increased. 

In summary, the outstanding causes for error in the diagnosis of the 
cases of jaundice in tliis series were: (1) The high incidence of pain in 
carcinoma Avith jaundice; (2) posith'e Wassermann test; (3) erroneous 
palpation of the gall bladder. 

Differential Diagnosis. It is not practicable to differentiate clin- 
ically early in the disease between cases Avith catarrhal jaundice 
and cases AAdiich are to develop acute yelloAV atrophy. In fact, the 
early clinical pictures in these conditions seem to be identical. 
The symptoms and signs in necrosis of the liver due to some drug, 
such as arsphenamin or cinchophen, are the same as those seen in 
catarrhal jaundice or acute yelloAv atrophy, Avith the exception 
that patients with the latter conditions may give a history of ante- 
cedent upper respiratory infection. Where the history of the 
exhibition of such a drug can be obtained, hoAvever, the diagnosis 
of liver necrosis or “toxic hepatitis” is facilitated. 

The diagnosis of catarrhal jaundice in the middle-aged individuals 
may be difficult. Of particular assistance in maldng this diagnosis 
may be: (1) The usual short duration of the jaundice at the time 
Avhen the patient feels sick enough to present himself for examina- 
tion; (2) the usual vagueness of the presenting symptoms, namely, 



364 FLOOD, SEEGAL, SPOOK, LOEB: DIAGNOSIS OF JAUNDICE 

a moderate degree of dull cpigastrie pain, malaise, anorexia and 
nausea or vomiting. Weakness is not an outstanding complaint 
in tliese cases, as it is in carcinoma, and there is seldom a history 
of antecedent loss of weight. Itching is usually absent, and if 
present it is slight. I%en the spleen can be felt it is an important 
aid in diagnosis. Tenderness over the liver is present in over one- 
half of the cases. Minor signs which may be of assistance are the 
“amin breath” and an acneform eruption. A very high serum 
bilirubin favors the diagnosis of catarrhal jaundice or acute yellow 
atrophy rather than carcinoma or calculus. 

Calculus in the common bile duct offers few difficulties in diagnosis 
when there is a history of one or more attacks of the characteristic 
pain with local tenderness and leukocjdosis. IVhen the pain is 
absent, however, the diagnosis is difficult and such cases are apt 
to be regarded as carcinomatous. The very considerable loss of 
weight which maj" attend this condition may also be misleading. 

Table 1. — Signs and Symptoms in 235 Cases of Nonhemolytic Jaundice. 


( 1. ' Ai. , 

j Catarrhal jaundice, 1 Carcinoma of pancreas, , Calculus in common 
acute yellow atrophy, gall bladder^ bile duct, ; duct, 

i arsphenamin iaundice. , liver (primary). < 


Age 

Sex 


I 


Degree of iaundicc on 
admission . 

Duration of iaundice 
on admission . 

Chief initial symptom 

Upper abdominal pain 
or discomfort . 

Pruritus .... 


S0% under 40 years 
Catarrhal jaundice, 
67% males; acute 
yellow atrophy, 70% 
females; araphena- 
min jaundice, 53% 
females 
Variable 

Less than 2 -weeka in 
78% . 

Anorexia, nausea, vom- i 
iting or malaise, 60% 
Present in 56% 

Usually absent and 
mild when present 


Loss of weight . . I 

Asthenia . . . . ] 

Prodromal upper res- i 
piratory infection . i 
Fever { 


Usually none 
Usually absent 
Present in 25% 

Usually present 


Upper abdominal ten- 
derness 

laver size .... 
Spleen .... 
Diabetes melUtUB 
Acneform eruption . 
Stool bile .... 


Present in 55% 

Enlarged early 
Palpable in 25% 
Absent 
Often present 
Variable 


80% over 40 years S0% over 40 years. 

Pancreas, 72% males; j 71% females, 
gall bladder, usually 
females; bile duct, even- 
ly divided; liver, usu-j 
ally males i 


Marked, except in pri- 
mary carcinoma of liver ; 
More than. 3 weeks in| 
65% 

Pain, 4S%; jaundice, 
27% 

Present in 65% 


Variable. 

Often, intermittent, re- 
current or subsiding. 
Pain, 85%. 

Present in 97%. 


Almost always present 
except in primary car- 
cinoma of liver 
A\’erage, 20 pounds 
Usually present 
None 


Variable. 


Average, 20 pounds. 
Usually absent. 
None. 


Pancreas, usually absent; i Present, 
gall bladder, present; . 
liver, present; bile duct, | 


present 

Absent except in primary 
carcinoma of Uver 
Enlarged 
Not palpable 
Pancreas, present in 23% 
Absent 

Pancreas, gall bladder, 
bile duct, persistently 
negative; liver, positive 


Present in 29%. 

Enlarged. 

Not palpable. 

Absent. 

Variable. 


The important features disclosed concerning carcinoma of the 
pancreas with jaundice are : First, that pain is the common^t initial 
symptom and is present earh' in the disease m the majority of 
cases. Tliis pain is usually dull, boring and epigastric m location. 
Bile is usually absent from the stool and itching is almost always 
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present, ivhieli is true of neither catarrhal jaundice nor ealeuliis 
in the common duct. When the patient is first seen the jaundice 
is usually intense. He gives a history of a considerable loss of 
weight and weakness is an outstanding complaint. 

On physical examination the liver is enlarged but not tender 
and the spleen cannot be felt. Palpation of the gall bladder is at 
best a very deceptive physical sign, but in many instances it is 
found enlarged at operation. It must be remembered, however, 
that one-fourth of our cases of calculus in the common duct were 
also found to have enlarged gall bladders at operation. Fever is 
usually absent. The presence of diabetes mellitus, apparently of 
recent onset, may be of additional help in diagnosis. 

In carcinoma of the bile duct or gall bladder the clinical picture 
is usually not very different from that seen in carcinoma of the 
pancreas and, in general, it is dangerous to hazard an opinion as to 
the exact location of a neoplasm obstructing the biliary tract. If, 
however, the patient is a female and gives a history of previous 
attacks suggestive of cholelithiasis and is running a fever, the 
palpation of a mass in the region of the gall bladder may suggest the 
diagnosis of carcinoma of the gall bladder. 

Primary carcinoma of the liver should be suspected in a patient 
who shows evidence of cirrhosis of the liver, who gives a history 
suggestive of some type of neoplasm and who has fever, upper 
abdominal pain and jaundice of slight degree. 

Conclusion. The records of 235 cases of nonhemolytic jaundice 
have been reviewed in order to determine what clinical evidence 
may be of assistance in differential diagnosis. The chief findings 
are summarized in Table 1 . 


THE INTERRELATION OF PERNICIOUS ANEMIA AND 
IDIOPATHIC HYPOCHROMIC ANEMIA. 

The Study of a Family in Which Both Conditions 
Occurred Singly and Combined. 

By Clark W. Heath, M.D., 

ASSISTANT IN MEDICINE, HARVARD JtEDICAD SCHOOL, AND ASSISTANT PHYSICIAN, 
THORNDIKE MEMORIAL LABORATORY, BOSTON CITY HOSPITAL, 

BOSTON, MASS. 

(From the Thorndike Memorial Laboratory, Second and Fourth Medical Services 
[Harvard] of the Boston City Hospital, and the Department of Medicine, 
Harvard Aledical School.) 

The medical literature reveals considerable evidence to prove an 
interrelationship between pernicious anemia and idiopathic hypo- 
chromic anemia. Disturbances of the gastrointestinal tract, typi- 

* Presented at the Meeting of the American Society for Clinical Investigation 
held at Atlantic City on May 2, 1932. 
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fied by absence of free hydrochloric acid in the gastric juice, are 
closely linked with both diseases. The importance of this fact in 
relation to pernicious anemia has been shown by the now generally 
accepted, work of Castle and his coworkers.^ Recent reports on 
idiopathic hypochromic anemia with achlorhydria, by some called 
by other names— cryptogenetic achjdic chloranemia,^ simple achlor- 
hydric anemia,® idiopathic hypochromemia'*~have emphasized the 
association of achlorhydria with a hypochromic blood picture. The 
work of Mettier and Minot® has suggested that achlorhydria may 
alter the absorption or utilization of iron of the food in this disease. 

Hj^ochromic anemia, as well as pernicious anemia, is found quite 
commonly in individuals with achlorhydria,®-''-®’® including those 
who have undergone operations upon the stomach.'®-'' Of especial 
significance are reports of hypochromic anemia developing in mem- 
bers of families in which pernicious anemia occurs.®-'® -'®-'^-'®-'®-"-'®-'®-®® 
Minot®' has seen at least 10 such instances. Strauss®® has observed 
2 patients with marked hypochromic anemia associated with preg- 
nancy whose mothers suffered from pernicious anemia. Achlor- 
hydria in members of the families of pernicious anemia patients is 
well known. Wilkinson and Brockbank'® collected from the litera- 
ture 17 families in which 2 or more members had achlorhydria 
without pernicious anemia, 59 families in which pernicious anemia 
and achlorhydria existed in different members and 139 families in 
which 2 or more members were affected with pernicious anemia. 
Others®-'®-'®-®®-®'-®®-®®-®'-®®-®® have reported and Minot®' has observed 
pernicious anemia developing in patients who had previously been 
shown to have an idiopathic hypochromic anemia. Prior to 1872, 
Biermer®® apparently had observed “chlorosis” preceding pernicious 
anemia. Patek remarked that “anemia of the secondary type has 
frequently been known to be a precursbr of the primary form.” 
Gram even postulated a stage in the development of pernicious 
anemia in which there may be a temporary simple anemia curable 
by iron. 

It is a common experience in the treatment of pernicious anemia 
by liver therapy to observe a fall in color index as the red blood cell 
count rises— frequently to 0.7 and even less. If iron therapj" is 
then introduced the hemoglobin may rise and the color index 
approach unity.®' In this clinic there have been seen several striking 
examples of this “splitting” of response to therapy when material 
potent for pernicious anemia has first been administered and then 
iron following the subsidence of regenerative signs due to the effects 
of the potent material.®® In pernicious anemia the tendency of the 
reticuloc}i;e response to potent material to be smaller the lower the 
color index, as described by hlinot and Heath,®® may be explained 
if the prevalence of h>-pochromic, iron-responding anemia in 
patients with achlorhydria is born in mind. _ .. 

It is reasonable, tlierefore, that the two conditions may coexist. 
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Cases of anemia have been reported with a low color index, but a 
normal or increased cell size. These individuals, as Watkins,^^ 
Davies® and we®® have observed, may respond in a degree to liver 
as well as to iron. However, this situation may occur in anemic 
states which undoubtedly are not related to Addisonian pernicious 
anemia; for example, anemia due to subacute blood loss and arising 
in pregnancy. A hypochromic blood picture in subacute combined 
degeneration of the cord has been observed. Such a condition 
undoubtedly occurs occasionally, but these eases are probably in- 
stances of coexistence of pernicious anemia and idiopathic hypo- 
chromic anemia. A megalocytic anemia is, of course, very much 
more apt to be present in untreated cases of this type. 

A striking example of the interrelation of idiopathic hypochromic 
anemia and pernicious anemia is here presented. Observations are 
recorded on 10 individuals with the record of their unusual family 
history. The study brings up interesting additional problems, and 
suggests an attractive hypothesis concerning the etiology of such a 
combination. The opportunity to study this family is due to Dr. 
George R. Minot, who remembered investigating at the Massachu- 
setts General Hospital in 1916 and 1917 2 sisters, each suffering 
from a puzzling type of anemia. The 5 '^ were not observed again 
until 1931, when they came to this clinic in response to inquiry. 
The family lived about 80 miles from Boston, which rendered the 
examinations necessarily infrequent and made it dilBcult to observe 
all members. 

Methods, The blood cell counts were made with U. S. Bureau of Stand- 
ards pipettes and counting chamber. The hemoglobin was determined by 
a Sahli hemometer which had been standardized by determinations of the 
oxygen capacitj’’ of the blood by the van Slyke method. One hundred 
per cent hemoglobin is taken as 15.6 gm. per 100 cc. or 21 volumes per 
cent oxjfgen capacity. The mean corpuscular volume®^ varied in normal 
individuals from 85 to 95 cu. micra. The tests of the fragility of the red blood 
corpuscles were made by adding to 1 cc. of varying concentrations of sodium 
chlorid solution 0.1 cc. of a 20 per cent suspension of washed corpuscles. 
The average extremes of beginning hemolysis and complete hemolysis in 
normal blood were respectively 0.48 and 0.27 per cent sodium chlorid. 
In performing the gastric analyses, 50 to 100 cc. of 7 per cent alcohol was 
first given, and if no free hydrochloric acid was present in 40 minutes 
histamin was injected subcutaneously and the contents examined every 20 
minutes for 1 hour afterward. 

Family History. Each member of the first generation of this family 
was born in Scotland. Little is kno^vn about their ancestors, but there 
was no knowledge that any had suffered from anemia or “ner\’e disease.” 
The family relationship and summary of findings is shown in Table 1. 

First Generation. The mother died at 7.3 years of age of “sugar dia- 
betes.” She had a stroke in 1923, living only 6 months thereafter. As 
a younger woman she was known to complain of a sore mouth, but she was 
always strong and well. It, was never knorra that she had any trouble 
with her blood. She raised 10 children and had no difficulties' with the 
pregnancies. However, all her life she had "terrible headaches” nearly 
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Following this she improved, but she was seen 1 year later with a recur- 
rence of symptoms of anemia. There were no tongue symptoms or par- 
esthesias. The scleroa showed jaundice. The spleen was palpable and 
reflexes normal. A tendency to ecchymoses was noted, as, for example, 
when venipuncture was done, and petechire of the eyelids developed 
when a stomach tube was passed. Blood examination: _ Red blood cells, 
3,080,000 per c.mm.; hemoglobin, 50 per cent (Tallqvist); white blood 
cells, 5400 per c.mm.; neutrophils, 48 per cent; small lymphocytes, 36; 
monocytes and large l 3 rmphocytes, 16; blood platelets normal. Normal 
bleeding and clotting time. Fragility test: Hemolj'^sis began at 0.48 per 
cent and was not yet complete at 0.22 per cent sodium chlorid solution. 
Gastric analysis showed absent free hydrochloric acid. A transfusion of 
blood was given. 

In 1922 her physician reported that the red blood cells were 3,000,000 
per c.mm.; hemoglobin, 85 per cent; color index, 1.4. Dr. Minot examined 
the blood smear at this time and described it as typical of pernicious anemia. 

I first saw this individual on February 27, 1931, when she gave the 
following additional history: Since girlhood she had suffered from menor- 
rhagia, and about 40 years ago was in a hospital because of excessive 
flow. For 28 years, or since the birth of her sixth child, she had occasions, 
usually in January of each year, when she suffered from weakness, palpita- 
tion, dyspnea and often sore tongue and mouth. For about 15 years she 
had progressive difficulty in walldng and suffered from paresthesias of the 
fingers and feet. Two years previously she was iU with right upper abdom- 
inal pain, jaundice and light-colored bowel movements. At this time 
she had a severe nosebleed. Menopause occurred 7 years previously, and 
she had no more flowing. For a year she had diarrhea 2 or 3 times a week. 
She had frequent headaches of a mi^aine tj^e. Her diet for many years 
was very sparse in meat, but contained fruit and vegetables in moderate 
amounts. She drank 1 quart of milk and 4 cups of tea a day. The patient 
liad been talcing daily, for the past year, a potent liver extract derived 
from only 200 gm. of liver. Previous to this she had for years taken an 
"iron” medicine. 

Marital history: She had been married 40 years; her husband was 
living and well; she had 6 children, ages 29 to 36 years, 5 girls and 1 boy. 
None of the female offspring had had menorrhagia or definite anemia 
except the second eldest (see Hazel M). 

Physical examination, wliich was incomplete, showed a rather obese 
woman, plethoric, not icteric, with brown-gray hair and blue eyes. Tongue 
smooth, not atrophic, except at the edges. Moderate diffuse enlargement 
of the thjToid gland. Biceps, knee and ankle jerks were not obtained. 
Vibratory sense was absent over tibia? and maUeoli. Abdomen was not 
examined. 

Blood examination: Red blood cells, 4,320,000 per c.mm.; hemoglobin, 
89 per cent; color index, 1.03. Red cells showed definite, not marked, 
abnormal variation in size and shape. No achromia. Mean corpuscular 
volume, 91 cu. micra (ivithin normal limits). Icteric index, 2. Fragility 
test: Hemolysis commenced at 0.5 per cent, complete at 0.3 per cent 
sodium chlorid solution. White blood cells, 7000 per c.mm.; neutrophils, 
67 per cent ; 1 jan]3hocytes, 19 ; monocytes, 6 ; eosinophils, S. The neutrophils 
tended to be multinuclear. Blood platelets normal. 

Unfortunately, this patient was not seen again because she died suddenly, 
1.5 months later, of “cerebral hemorrhage.” 

Summm-ii. This patient exhibited the following interesting features; 
Prolonged monorrhagia vdth, at times, spontaneous hemorrhages into the 
skin and from tlie nose; a Inqiochromic blood picture with achlorhvdria 
M years ago; a megalocytic blood picture 9 years ago: splenomegaly; at 
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present evidence of combined system disease, diarrhea and some variation 
in size and shape of the red cells without anemia, following the ingestion 
for a year of a potent Uver extract; occasionally increased resistance of 
erythrocytes; lustors^ suggestive of cholelithiasis; migraine; enlarged thjToid 
gland; a diet poor in meat, high in milk and tea. It is believed that she 
had pernicious anemia in a blood remission, combined sj’'stem disease, and 
formerlj’^ hj'pochromic anemia associated with achlorhydria and a poor diet. 

Allan M., the third member of the second generation, aged 55 jmars, was 
a wire weaver. His first wife died of childbirth. By tMs marriage he 
had a daughter who was married and had 2 children, 10 and 4 years of age. 
All 3 were said to be weU. He had been married 15 years to his second 
wife, who was well except for “bronchitis.” She had no pregnancies. 

About 3 years previouslj’^ he began to have attacks of diarrhea, occurring 
every 3 or 4 months, lasting several days. For about the same period of 
time he thought he had become somewhat pale and noticed some dyspnea 
and palpitation on exertion, and weakness. For about 10 years, 2 or 
3 times a month, he had headaches, mostly right-sided, coming usually 
at the end of the week. He had no sore tongue, no numbness, paresthesias 
or difficultj'' in walking. 

Five years ago he had his upper teeth extracted. His diet contained 
red meat about 4 daj's a week, but fruit seldom, and green vegetables only 
to the extent of a small helping a day. He had suffered from generalized 
discomfort in the abdomen 25 years ago and was told by his doctor that he 
had “hj'peracidity.” No gastric analysis was made. Otherwise he had 
always been well. 

Physical examination; Somewhat pale, gray-black hair, light brown 
ej'es, not jaundiced. Tongue coated, not atrophic. Lungs and heart not 
remarkable. Radial bloodvessels soft but tortuous. Blood pressure: _s 3 ;s- 
tolic, 105; diastolic, 75. Reflexes normal. Vibratory sense over tibia 
present to a normal degree. Blood examination : Red blood cells, 4,715,000 
per c.mm.; hemoglobin, 87 per cent. No increased variation in size and 
shape of the red cells. Mean corpuscular volume, 93 cu. micra. Fragility 
test: Hemolysis began at 0.48, complete at 0.28 per cent sodium cHIorid 
solution. White blood cells, 6650 per c.mm.; neutrophils, 68 per cent; 
Ijnnphocjdes, 19; monocjdes, 7.5; eosinophils, 4; basophils, 1.5. Blood 
platelets slightly increased. Gastric analysis showed onlj’' a trace of free 
hj'drochloric acid 25 minutes after liistamin, and no acid 50 minutes after 
histamin. Peptic acti\'ity of the gastric juice was normal. 

A few weeks after he had been seen he developed severe diarrhea, noth 
some bloodj' movements, and he required bed care for several weeks. He 
was seen again 4 months later wlien he had recovered from his diarrhea and 
had gained weight, but felt weak. Blood examination showed; Red 
blood cells, 4,400,000 per c.mm.; hemoglobin, 91 per cent; mean corpuscular 
volume, 101 cu. micra. The red cells seemed large but showed very little 
increased variation in size and shape. He had been on the same diet, and 
had taken no liver. 

The noteworthy features of this case w'ere the h 3 'poacidit}’', histor 3 ' of 
diarrhea and migraine, and diet somewhat low in fruit and vegetables but 
containing appropriate amounts of protein and red meat. There was little, 
if any, anemia, but there was a definite slight megaloc 3 dosis. 

Jessie S., the fourth member of the second generation, aged 53 3 'oam, 
was first seen at the Massaehusetts General Hospital, April 5, 1916. Slie 
had been weak since the birth of her last cliild, S 3 'cars previously, ana 
since this time she had marked menorrhagia. There were exacerbations o 
Wakness, and during one of these attacks she took Blaud’s pills and felt 
improved for 1 year. Examination showed pallor, but no jaundice. 1 lie 
tongue was atrophic and clean. Roentgen ray examination of the ciiesc 
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showed enlargement of the heart, especially of the right side._ The liver was 
felt 6 cm., and the spleen 3 cm., below the costal margin. There was 
edema of both lower legs. The Icnee jerlcs were normal, there was no anlde 
clonus and Babinsld sign was negative. Laboratorj'’ findings: Red blood 
cells, 2,080,000 per c.mm.; hemoglobin, 35 per cent (Sahli); the red cells 
were achromic, there was marked variation in size and shape and some 
polychromatophilia; Avhite blood cells, 2250 per c.mm.; neutrophils, 74 
per cent; lymphocytes, 23; “transitionals,” 3. The blood platelets were 
decreased. The Wassermann test was negative. Coagulation time was 
normal. Fragility test: Hemolysis began in 0.5 per cent and was not 
complete in 0.22 per cent sodium cWorid solution. 



PiQ. I. — Changes in the blood of Jessie S. (See also Fig. 3.) 

A dilatation and curettage was performed and she was sent home to rest. 
She took 45 grains of Blaud’s pills a day for 3 months. Later she reported 
that she had had a year of good health, the best since her trouble began. 

She was not seen again until February, 1931. The following is a summary 
of the findings: She stated that the weakness and pallor had continued 
and generally in January of each j^ear she had palpitation, dyspnea and a 
smothered feeling in the chest. Menorrhagia had continued up to the 
menopause, 5 years previously, winch was produced by a series of Roentgen 
ray treatments. She had occasional “canker sores” of the tongue. Within 
a few months she had had prickly sensations of the fingers and especially of 
lier feet when she stood, interfering to a small extent with her walking. She 
thought her nails had always tended to break easily. She was constipated. 
Tlnee years previously, at a time when she was ver^’- weak, she was given 
a transfusion of blood. After this she took daily liver extract, No. 343 
(N. N. R.), derived from 600 gm. of liver, for 2 or 3 months and was much 
improved. Following this, she took smaller amounts of liver extract irregu- 
larly, but for the last 3 months she had been taking daily the extract derived 
from 200 to 400 gm. of liver. At about the time of the transfusion she had 
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a very severe nosebleed. Her diet for many years had contained fruit only 
once every other day, one helping of vegetables a day and small helpings of 
meat 4 times a week. She drank about 6 cups of tea a day. 

She had been married 30 years. Her husband died in 1931 of an “ acute 
Landry’s parali'sis.” She had 3 sons, aged 29, 26 and 23 j-ears. She 
thought all had been well but considered that the eldest son had always 
been pale. A blood examination of this son by his physician, on May 22, 
1928, was as follows; Red blood cells, 4,000,000 per c.mm.; hemoglobin, 
85 per cent; white blood cells, 7000 per c.mm. One made on February 12, 
1931, was reported; Red blood cells, 5,240,000 per c.mm.; hemoglobin, 
96 per cent; wMte blood cells, 8100 per c.mm., “normal smear.” ’The 
other 2 sons are reported upon below. 

Physical examination revealed a well-developed and nourished woman 
with white-gray hair and light blue eyes. Tongue smooth with complete 
atrophy of the epithelium of the tip and edges. No Ijunph node enlarge- 
ment. ThjToid gland moderately enlarged. Heart moderately enlarged. 
Blood pressure was 115 systolic and 65 diastolic. Lungs negative. Spleen 
felt 3 cm. below the costal margin. Liver not palpable. Reflexes; biceps 
jerks present and equal, knee and ankle jerks not obtained. Babinski sign 
doubtful, no ankle clonus, definitelj'^ diminished vibratory sense over both 
lower extremities. The finger nails showed a moderate degree of koilonycliia. 

Laboratorj’’ findings; (The red blood cells and hemoglobin are recorded 
in Table 2.) llHiite blood cells, 9200 per c.mm.; neutrophils, 61 per cent; 
lymphoc 3 i)es, 29; monocytes, 6; eosinophils, 2; basophils, 2. Smear: 1 
normoblast seen; red cells seemed, on the average, small and very acliromic 
and to haxm marked variation in size and shape (Fig. 3, a). Blood platelets 
increased. Fragility test: Hemolysis began in 0.54 per cent and complete 
in 0.18 per cent. Icteric index, 3. Gastric analj'sis showed no free hydro- 
chloric acid 1 hour after histamin subcutaneously and peptic activity was 
nearly absent. 




Table 2,- 

-Case of 

Jessie S. 




Date. 

R.b.c.. ; 

miUions 
per c.mm. . 

1 

Hemo- 
globin, 
per cent. 

1 Mean 
' corpuscular 

J volume, 

1 cu. micra. 

Liver, ,an(l 
liver extract* 
No. 343, 
derived from 
liver. 

Grams daily. 

Iron and 
ammonium 
citrate. 
Grams of 
iron daily. 

Feb. 

27* 

4,89 

42 

58 

0 

1.0 

April 

3 . ’ . . . 

4.91 : 

61 

* • 

0 

l.ot 

May 

IG 

3.92 i 

GO 

82 

200-300 

1.0 

Aug. 

6 

3.S6 i 

81 

107 

500 

0,3 

Aug. 

27 

4,31 ' 

87 

101 

500 

0 3 

Oct. 

17 

4. 38 

79 

101 

100 

1.0 

Jan 

10 

4. 82 

92 

97 




* Two to four hundred grains of liver had been taken for 3 months before 
observation but no iron, 
t Omitted for 2 weeks. 


Under the medication indicated in the table she gradually improved m 
strength and feeling of wellbeing. The paresthesias of the extrenuties, 
however, remained about the same. The fragility of the red cells ap- 
proached normal, as the blood improved. The mean corpuscular volume 
rose above normal as large cells well filled with hemoglobin appeared m the 
circulation (Fig. 3, b) and later fell nearly to normal. . 

Of si"nificance in this case are the prolonged history of .anemia ana 
menorrhagia, achlorhvdria, samiptoms and signs of mild combined system 
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disease, diet not very satisfactory, tongue atrophic, koilonychia and splen- 
omegaly. Furthermore, of interest is the fact that a microcytic type of 
anemia was transformed during the course of iron therapy to a macrocytic 
type of anemia, and that improvement had occurred in the past on either 
iron or liver therapy. 

James M., the fifth member of the second generation, aged 52 years, white, 
married, policeman, was seen on Maj^ 16, 1931, but was unable to remain 
for more than a very short time, and thus the examination was not thorough. 
He had always been well and strong except for an occasional “cold.” He 
had had no serious illnesses nor headaches. His tongue had never been sore 
(except that he stated that certain foods had sometimes produced “cank- 
ers”) ; he had no indigestion or gas; his bowels moved once a day. He had 
noticed no easy bleeding or bruising or brittleness of his nails, no paresthe- 
sias. At about IS years of age he was subject to nosebleeds. 

Physical examination; He was an extremely well-developed man with 
rather plethoric complexion, sparse, gray hair and light blue eyes. The 
tongue was not atropliic, although the extreme tip was reddened. His 
finger nails were normally strong and convex. 

Blood examination; Bed blood cells, 4,120,000 per c.mm.; hemoglobin, 
89 per cent. The red cells appeared, large, hlean corpuscular volume, 
108 cu. micra (normal extremes, 85 to 95 cu. micra). There was much 
greater variation in the size of the red cells than normal with only slight 
variation in shape. No achromia. Fragility test; Hemolysis began in 
0.5 and not complete in 0.18 per cent. Wliite blood cells, 6450 per c.mm. 
Differential; neutrophils, 67.5 per cent; eosinophils, 1.5; basophils, 0.5; 
bnnphocytes, 33.5; monocytes, 7. Blood platelets normal. Icteric index, 8. 

He was seen again about 1 ya&r later, at which time he still felt well 
and strong. Although advised to eat liver he had taken scarcely any. 
He had noticed at times, during the previous 9 months, a little numbness 
of the tips of the fingers, and practically constant slight numbness of the 
toes which had gradually spread over both feet. He had had no sore 
tongue, no diarrhea and no weakness. 

Physical examination at this time revealed almost the same findings as 
before with the following additions; the heart, lungs and abdomen were 
negative; the spleen was not palpable; knee jerks and anide jerks were 
present, but there was complete absence of vibratory sense over the left 
tibia; there were no other demonstrable deep or superficial sensory changes; 
the gait was normal. 

The blood examination at this time was similar to the previous one: 
Red blood cells, 3,450,000 per c.mm.; hemoglobin, 95 per cent; mean 
corpuscular volume, 105 cu. micra. There was considerable variation in 
size of the red blood cells. Gastric analysis revealed the complete absence 
of free hydrochloric acid after histamin. 

The s 5 anptoms and signs of early combined system disease, the megalo- 
cytic blood picture and the gastric achlorhydria led to the diagnosis of per- 
nicious anemia in the case of this man. 

Archie M., the sixth member of the second generation, aged 50 years, 
was living and well, married and had no children. He was said to be “in 
perfect health.” 

Annie AI., the seventh member of the second generation, died 12 years 
previously, at the age of 35 years. Two years before her death she gave 
birth to a son. She never felt well thereafter and her health gradually 
declined. She had pallor, breathlessness, palpitation and developed a 
“lemon yellow color” to the skin. She was bedridden 2 months before 
hc^ death. One month before her death “big, purple blotches on the 
legs” were noticed. She never mentioned her tongue being sore. She 
tended to be constipated and was never knovm to have any diarrhea. She 
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evidently died of an anemia, of what kind it would be difficult to say, pre- 
sumably pernicious anemia. 

John M., the eighth member of the second generation, died, in 1925, at 
the age of 40 j'^ears, of pulmonary tuberculosis. He had many hemorrhages 
from the lungs. He was said to have “high color” at the times when he was 
well and was not ha-^dng hemorrhages. 

Gertrude M., the ninth member of the second generation, aged 42 j'ears, 
house-wife, was seen in Febmaiy, 1931. She was in good health up to 
6 years preAuously when her feet “went back on her.” She had trouble 
• with walking, paresthesias of the hands and feet, and at the same time her 
tongue, cheeks and throat became sore. The doctor, she thought, said 
that her “blood was 2,000,000” and he ad-sdsed bed rest for about 6 weeks. 
At this time she noticed that she had black and blue spots on very 
slight injury. During the past 6 years, in or about January, she had 
become vre&k, pale and had some breathlessness on exertion and a con- 
stricting feeling in her upper chest. She also frequently had a sore tongue. 
She began taking raw liver 5 years pre-^dously and for the past 3 years she 
had taken daily “a tliird of a pound” of liver and also liver extract, No. 343 
(N. N. E,.), derived from 200 gm. of liver, -with considerable benefit. She 
stated that "for years” her finger nails broke easil3^ She had no diarrhea. 
Catamenia occurred monthljq lasting 3 to 4 da3’^s, requiring 4 to 5 pads a 
a day. Her diet contained dail3' moderate amounts of fruit, vegetables 
and meat. For the past 6 3'ears she ate red meat dail3^ Most of her life 
she took 8 cups of tea and 6 to 9 slices of bread a da3'. 

She -n’as married 21 years. Her husband was Imng and -vs'ell, and her 
only child, a daughter, aged 20 3'ears, was well, had no anemia and no 
disturbance of the menses. (See later, case of Ruth M.) The remainder 
of the history was negative. 

Physical examination revealed a well developed and nourished woman, 
not ob-\dously pale, -with gray eyes, and brown-gray hair. Tongue smooth, 
atrophic and reddened. Thiuroid gland moderately enlarged. No lymph 
node enlargement. Heart not enlarged. Blood pressure was 120 systolic 
and 80 diastolic. Lungs normal. Liver and spleen not palpable. _ Neuro- 
logic examination; Arm jerks equal and active; knee and ankle jerks not 
obtained; Babinski moderatel3’ positbrn response; absent anlde clonus; 
absent rdbratory sense over the lower legs; Romberg test positive; gait 
moderate^ ataxic. The finger nails showed e-vidence of dystrophy. 

Laborator3^ findings; (See Table 3 for red blood cells and hemoglobin.) 
Wliite blood cells, 5200 per c.mm.; neutrophils, 52.5 per cent; l3Tnphoc3'tes, 
37; monoc3des, 7.5; eosinophils, 3. The red blood cells appeared on the 
average to be small and this was borne out by measurements. They were 
definitebmchromic and varied markedl3’'in size and shape. Blood platelets 
were present in normal numbers. Icteric index, 3. Fragility test: Hem- 
ol3"sis began at 0.48 and was complete in 0 .16 per cent. Gastric anabasis: 
No free h3'drochloric acid 1 hour after liistamin subcutaneously; peptic 
actmty present but much diminished. 

The patient improved slowb’^ but A'er3'- definitely upon the treatment 
indicated in Table 3. The mean corpuscular volume rose above normal 
during treatment, and a low color index was transformed to a high color 
index (Fig. 2). Paresthesias definitely diminished and she thought she 
could walk better, although to all appearances her ataxia was about the 

same. , 1 • a 

The outstanding features of this case were the presence of combinca 
system disease, achlorhydria, microcytic blood picture passing later to a 
liiacroeytic blood picture under the influence of iron. Tliere was .a reason- 
ably satisfactory diet but one containing 8 cups of tea and a large amount oJ 
bread. Tliere was abnormal fragility of the red blood cells, a history ol 
eas}’ bruising and koilonychia. 
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Fannie M., the tenth and last member of the second generation, was 
living and well in New York State. She was not known to be anemic. 
It was thought that there had Iseen no trouble with her catamenia. She 
had 2 children who were perfectly well and not pale. 



Fig. 2. — Changes in. the blood of Gertrude M. 
Table 3.— Case of Gertrude M. 


Date. 

R.b.o., 
millions 
per o.mm. 

Hemo- 
globin, 
per cent. 

Mean 
corpuscular 
volume, 
cu. mi era. 

1 Liver, and 
liver e-ttract, 

1 No. 343. 

1 Grams daily. 

Iron and 
ammonium 
citrate. 
Grams of 
iron daily. 

Fob. 27* , 

4.93 

57 

71 

i 250 

1.0 

April 3 

4.81 

81 

• . . 

250 

1.0 

May 16 

3.81 

81 

112 

1 400 

0.0 

Aug. 6 . . ■ . 

3.42 

82 

118 

400 

0.6 

Oct. 17 

3.25 

69 

123 

, 400 

1.0 

Jan. 10 

4.06 

86 

111 

i 



* About 370 grams of liver were taken daily for 3 years before observation. No 
iron was taken. 


Third Generation. Of tliis generation 5 have been examined and are 
reported here. 

Hazel M. (second child of Elizabeth M.), aged 35 years, single, office 
worker, was seen briefly in jMay, 1931. She complained of a constant 
bloody vaginal discharge for S years. Menses began at 14 years, occurred 
monthly, lasted 6 days and were not profuse until 8 years previously, when 
she began to have a constant flow, usually somewhat bloody, requiring 
1 pad a day, and a profuse flow of blood at the regular time of menstruation. 
Five years previously her uterus was curetted but vdthout relief. Since 
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the onset of menorrhagia she had been troubled by dyspnea and palpitation, 
although she had not stopped work. One year previously, because her 
“metabolism test” was low, she began to take “6 thjToid tablets” a day. 
She thought these helped her strength, but she discontinued this therapy 
after several months. She never felt sensitive to cold or noticed loss of hair. 
She had gained 30 pounds in 3 or 4 j'ears (present weight, 190 pounds). 
She stated that she bruised easil 3 ’- and that her finger nails broke eas%. 
Her lips tended to crack easily. Her past history revealed nothing remark- 
able. Her hair turned gra 5 '’ when she was 25 j’hars of age. 

Ph 5 fsical examination revealed a rather obese woman with gray hair 
(not sparse) and light blue e 3 'es. She was moderately pale. Her tongue 
was not atrophic; the tip was covered with large, smooth papiUa:. There 
were several large wlute scars in the fundus of the right e 3 'e, and the disc 
was slightly blurred. The fundus of the left eye was normal. The th 3 Toid 
gland was not enlarged. The heart, lungs and abdomen were negative. 
Blood pressure was 100 s 3 fstolic and 60 diastolic. Spleen not palpable. 
The reflexes were normal. There were a few ecchymoses 'on the thighs. 
There was moderate d 3 'stroph 3 '' of the finger nails. 

Laboratory examination: Red blood cells, 5,060,000 per c.mm.; hemo- 
globin, 63 per cent. The red cells were small and aclnomic with mod- 
erate variation in size and marked variation in shape. Mean corpuscular 
volume, 74 cu. micra (normal extremes, 85 to 95 cu. micra). Fragility tests: 
Hemol 3 ’sis began in 0.5 and was not complete in 0.18 per cent. White 
blood cells, 10^,400 per c.mm.; neutrophils, 57 per cent ’■ ’ ■■'•r 

monocytes, 7.5; eosinophils, 2 ; basophils, 0.5. Blood ■ ... 

increased. Icteric index, 5. Gastric anatysis showed maximal free h 3 'dro- 
chloric acid of only IS, 1 hour after histamin subcutaneously. The peptic 
activity was somewhat reduced. 

She was ordered to take 6 gm. of iron and ammonium citrate daily, but 
because of diarrhea was able to take only 2 to 4 gm. Three months later 
the red blood cells were 4,960,000 per c.mm.; mean corpuscular volume, 
84 cu. micra; hemoglobin, 80 per cent. She felt improved in strength. 
The pronounced metrorrhagia had ceased, but the amount of menstrual 
flow was still increased. Eight months after the start of iron therapy she 
reported that she had had normal menses for several months, although 
she was troubled somewhat by leucorrhea. The red blood cells were 
5,390,000; mean corpuscular volume, 89 cu. micra; hemoglobin, 96 per 
cent. 

This case is interesting from the following standpoints: Flenorrhagia, 
which was present also in the patient’s mother and was relieved during the 
course of iron therapy, easy bruising, d 3 "strophy of the nails and a micro- 
C 3 dic blood picture which, in sharp contrast to the other cases, did not 
become macroc 3 dic under iron treatment. 

Gerlnide M. ( 3 ’oungest daughter of Elizabeth M.) was seen, August 30, 
1931. She was 28 3 ’'ears of age, single, clerk, who felt strong and well up 
to a 3 ’ear previousl 3 '. During the past 3 'ear she had a little recurrent pam 
in the right upper quadrant, with “bilious attacks.” She thought that at 
these times her color became slightly 3 'ellow. She never noticed light- 
colored stools or dark urine. Eight 3 ’ears_ previously she had a swelling 
in the neck which was thought to be “goiter.” She was treated by her 
doctor with biweekl 3 ’' internal throat applications of iodin for 6 months, 
after which the swelling subsided. Her diet had alwa 3 "s been rich in fruit, 
vegetables and red meat. She never had a sore tongue, paresthesias or 
iarrhea. Her periods were scanty and came about every 5 weeks. Her 
• finger nails seemed to be brittle. She never noticed easy bruising. 

Hiysical examination revealed a girl of normal appearance, with womi 
hair and blue e 3 'es. Tongue not atrophic. Th 3 Toid gland palpable iiut 





Fig. 3a, b and c. — Photomicrographs ( X 1500) of blood smears on Jessie S., at 
different stages of treatment. Data given in Table 2; So = February, 27; 3b = 
May, 16; 3c = August, 27. 






Fig. 4o. — ^Photomicrograph of blood smear on Allen S. (son of Jessie S.) (X 1500). 
Red blood cells, 4,310,000 per c.mm.; hemoglobin, 91 per cent; mean corpuscular 
volume, 106 ou. micra. 



Fio. 45.— Photomicrograph of blood smear on n normal man for comparison 
(X1500). Red blood cells, 5,100,000 per c.mm.; hemoglobin, 91 per cent; mc.an 
corpuscular volume SI cu. micra. 
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iwt enlarged, llellexes normal. No dcliuilAi evklenee of dysiroplij' of the 
nails. 

Blood examination: Rod blood cells, 4,720,000 per c.mm.; hemoglobin, 
82 per cent. The red cells appeared normal in size and showed verj'' 
moderate variation in shape. They were not achromic. Mean corpuscular 
volume, 88 cu. micra. Fragility test: Hemolysis began at 0.46 and was 
complete at 0.3 per cent. 'Wliite blood cells, 10,400 per c.nun.; neutro- 
phils, 65 per cent; eosinoplrils, 0.5; basophils, 1.5; lymphocytes, 24; mono- 
cytes, 9. The blood platelets were normal. 

Gastric analysis revealed a normal amount of free hydrochloric acid 
20 minutes after liistamin. 

Of note in this case were the history of gastrointestinal and thyroid 
gland disturbance and the very slight changes in the red blood cells. 

Malcolm S. (the second child of Jessie S.) was seen on September 17, 
1931. He was 26 years of age, single, draftsman. He had always been 
in good health and had had no serious illnesses. For 3 years he had 
suffered from headaches, usually left-sided, sometimes accompanied by 
scotomata, often occurring on Sundays. He had had no sore tongue, diar- 
rhea or paresthesias and no history suggesting anemia. 

Physical examination showed a well-developed and nourished young man 
with dark broivn and sparse hair and gray eyes. Skin showed a few lesions 
of psoriasis on the scalp and legs. Tongue not atrophic; thjwoid gland 
not enlarged. Heart, lungs and abdomen negative. Reflexes normal. 

Laboratory findings: Red blood cells, 4,450,000 per c.mm.; hemoglobin, 

90 per cent. The red cells showed a very slight but definitely increased 
variation in size and shape. Mean corpuscular volume, 99 cu. micra. 
The fragility of the red corpuscles was within normal limits. Count of the 
white blood cells, 6000; neutrophils, 51.5 per cent; eosinophils, 0.5; baso- 
phils, 0.5; Ijunphocytes, 34; monocytes, 13.5. These examinations were 
repeated and the findings confirmed 3 months later. Free, hydrochloric 
acid was present in the gastric contents in normal amount. 

Important findings: Increased mean corpuscular volume and slight 
variation in size and shape of the red blood cells, in the presence of no 
obvious anemia and normal gastric analysis; mild migraine. 

Allan S. (youngest son of Jessie S.), aged 23 years, single, hosiery factory 
worker, was seen on August 6, 1931. He was considered alwa3’’s to have 
been in perfect health. He never had a sore tongue or intestinal disturb- 
ances. His appetite was good and he had always eaten a generous diet 
of a wde variety of food. His tongue appeared normal. He had dark 
brown hair and blue ej'^es. His finger nails were normal. There was a 
fine tremor of the hands. The thjwoid gland was moderatelj'^ enlarged. 
The spleen was not palpable. Reflexes were normal and vibratorj'- sense 
undiminished over the tibise. 

Laboratorj’’ findings: Red blood ceU, 4,310,000 per c.mm.; hemoglobin, 

91 per cent. The red cells appeared somewhat large but only rarely was 
there seen either a large or rather small red blood ceU (Fig. 4). Mean 
corpuscular volume, 102 cu. micra (normal extremes, 85 to 95 cu. micra). 
Fragility test: Hemolysis began at 0.46 and was complete at 0.26 per 
cent. Wlute blood cells, 6800 per c.mm.; neutrophils, 47 per cent; eosino- 
phils, 2; basophils, 2; Ijunphocj^tes, 40; monocj'tes, 9. Blood platelets 
present in normal numbers. A blood examination 3 weeks later showed 
red blood cells, 4,140,000; hemoglobin, 91 per cent; mean corpuscular 
volume, 106 cu. micra. Gastric anab-^sis showed normal free Iwdrochloric 
acid. 

Important findings: There was an increased mean corpuscular volume 
and slight changes in the red cells on examination of the blood film, but no 
definite anemia and normal gastric juice. The thjTOid gland was enlarged. 
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Rvlh M. (oi)ly cliild of Gertrude M.), aged 21 years, single, office worker. 
She felt strong and had been considered to be in perfect health with the 
exception of dysmenorrhea, which Iiad not been incapacitating. She had 
had no menorrhagia and had no symptoms of anemia. Her diet iiad 
alwaj's been moderately reduced in vegetables and meat. Her paternal 
grandmother, residing in Detroit, was said to have pernicious anemia and 
difficulty in walking, and was improving under suitable therapy. 

Phj'-sical examination showed a somewhat obese girl of a normal appear- 
ance with brown-black hair and gray eyes. Tongue not atrophic. Thy- 
roid gland not enlarged. Heart, lungs and abdomen normal. Reflexes 
normal. 

Laboratory findings: Red blood cells, 4,330,000 per c.nun.; hemoglobin, 
84 per cent; the red blood cells appeared normal in size and shape. Mean 
corpuscular volume, 87 cu. micra. Fragility test: Hemolysis began at 0.46 
and was complete at 0.28 per cent. White blood cells, 9700; neutropliils, 
49.5 per cent; eosinophils, 2; basophils, 2; l 3 'mphocytes, 34.5; raonocjdes, 12, 
Blood platelets present in normal numbers. Gastric analj^sis showed free 
hydrochloric acid present in normal quantity. 

This girl appeared to be in normal health but her family history was 
unusual. 

Discussion. Table 1 summarizes the outstanding facts concern- 
ing this family. Attention is called to the presence of cholecystitis, 
migraine and an enlarged thjToid gland in several of the members; 
but it is not intended here to discuss their relationship to the 
familial anemia which may quite possibly exist. Neuburger’® 
described a patient with pernicious anemia who had enlargement 
of the thyroid gland, and whose mother and daughter also had 
thjToid enlargement, Meulengracht,®® on the basis of 8 cases, 
believed that there was a relationship between pernicious anemia 
and Basedow’s disease. 

From various points of view, one can plausibly consider that 
both pernicious anemia and idiopathic hypochromic anemia occurred 
in each of 3 sisters of the second generation, namely, Elizabeth M., 
Jessie S. and Gertrude M. Elizabeth M. and Jessie S., in 1916, 
and Jessie S. and Gertrude M., in 1931, had anemia wdth a low 
color index. Elizabeth hi., in 1922, was demonstrated to have a 
high color inde.x and, in 1931, combined system disease and, although 
then no definite anemia, a color index of a little over 1 and slight 
poikilocytosis— a picture compatible with pernicious anemia with 
combined system disease in partial remission. Jessie S. also had 
combined system disease in 1931, but at this time she had a severe 
hypochromic anemia. She had been taking liver e,xtract. Under 
the administration of iron the red blood cells became megalocytic 
until the anemia was at length abolished by liver and iron therap.y, 
and then the red blood cells became normocytic. Gertrude hi. 
showed, when first seen, a hj'pochromic anemia with advanced 
combined system disease. She also had been taking liver extract. 
This was continued, but under the administration of iron her blood 
went through changes similar to those of Jessie S. Both sisters had 
great symptomatic improvement. Tables 2 and 3 and Figs. 1, - 
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and 3 illustrate these changes. It is interesting that the red blood 
cell count fell in both cases when iron was first given. The explana- 
tion for this lies in the fact that the newly formed red blood cells 
had a much larger content of hemoglobin than formerly. (Fig. 3, 
h, which shows several macrocytes well filled with hemoglobin.) 
Other patients with idiopathic hypochromic anemia with achlor- 
hydria but without evidence of a pernicious anemia element, when 
given iron, have not developed macrocytosis. In pure idiopathic 
hypochromic anemia there is presumably no lack of stroma-building 
substance. 

Each of these 3 sisters had achlorhydria. It is noteworthy that 
in their cases the combined system disease had been very slowly 
jirogressive, which is apparently true also of their brother, James M, 
The anemia appears also to have been on the whole very slowly 
progressi^^e. Menorrhagia occurs in about 20 per cent of cases of 
idiopathic hypochromic anemia with achlorhj^dria and may inten- 
sify the anemia. Easy bruising and dystrophy of the nails are also 
common in severe idiopathic hj^pochromic anemia. An enlarged 
spleen is found occasionally in both types of anemia and a history 
of an undesirable diet occurs frequently in both types. It is prob- 
ably both a result of and a contributing factor to the anemia. 

The fragility tests of the red blood corpuscles in these sisters 
showed a slightly decreased minimal and a pronounced increased 
maximal resistance, that is to say, an increased resistance span. 
Such an increased span has been described by Hilh° in pernicious 
and hypochromic anemia, by Waugh^^ in hypochromic anemia, by 
Minot and Buckman^^ erythremia and has been studied by 
Minot^i in various conditions. It is not characteristic of familial 
hemolytic jaundice which shows a decreased minimal and maximal 
resistance. Moreover, the return of the fragility of the red blood 
cells to normal limits, as the anemia improved under liver and iron 
therapy, is also not characteristic of familial hemolytic jaundice. 

The case of Hazel M., daughter of Elizabeth M., is characteristic 
of idiopathic hypochromic anemia, with reduced free hydrochloric 
acid in the gastric contents. She was completely alleviated by 
iron therapy alone. In her case there is, as yet, no evidence of 
pernicious anemia. 

The presence of a hypochromic blood pictiue in the female 
members of the family, and its absence in the male members, is a 
fact worthy of emphasis. That this is not coincidence is shown by 
the fact that in other similar families recorded in the literature 
the hypochromic anemia occurs particularly in females and is rare 
in males. These facts, together with the occurrence of chlorosis in 
girls and rarely in Imys, still await exjdanation. 

The ])rcsencc of a mcgalocytic blood picture in the 2 sons of 
Jessie S. (Fig. 4 and Tabic 1), without anemia and without reduction 
in gastric free hydrochloric acid, is at first sight exceedingly perplex- 
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ing. However, Castle and his coworkers^ have definitely proven that 
absence of free hydrochloric acid is not a sine qua non of pernicious 
anemia. Moreover, appreciable amounts of the gastric specific 
factor have been found in a few cases of pernicious anemia, having 
free hydrochloric acid present in the gastric contents.!-^® It is very 
probable that in these 2 young men there is some reduction in the 
specific factor of the stomach secretion, and that one is witnessing 
here an extremely early form of pernicious anemia in younger 
members of a family in which the disease has a very slowly progres- 
sive character. Such a megalocytosis without definite anemia has 
been reported in members of pernicious anemia families by Todd'® 
and others. Allan M., the uncle of the 2 boys, may be considered 
to have a further advanced stage of the disease with nearly complete 
absence of free hydrochloric acid and probably a greater reduction 
in the gastric specific factor. His disease has taken a form in which 
a lower bowel disturbance is predominant, as is not unusual early 
in pernicious anemia. 

It is believed that in this family there is an inherited tendency 
to reduce gastric function, which is responsible for the different types 
of anemia. There is much proof of a direct causal relationship 
between diminished gastric secretion and pernicious anemia. In 
general, the increasing evidence of the relationship of disturbances 
of the gastrointestinal tract to anemia"*^ leads to suspect such a rela- 
tionship in idiopathic hj'pochromic anemia.^ The presence of hypo- 
chromic anemia in members of a family and, moreover, its presence 
in individual members who also have pernicious anemia are indica- 
tive of a similar causal relationship. This also helps to clarify the 
belief that idiopathic hypochromic anemia is primarily the result 
of a deficiency, conditioned by a disorder of the gastrointestinal 
tract which leads to an inability to absorb or utilize hemoglobin- 
building material from the food. 

Summary and Conclusions. 1. The literature reveals abundant 
evidence to prove an interrelationship between pernicious anemia 
and idiopathic hypochromic anemia, and their common relation to 
disorders of the gastrointestinal tract, exemplified by achlorhydria. 

2. A family is reported in which pernicious anemia and idiopathic 
hjqiochromic anemia with achlorhydria were both present in each 
of 3 sisters. The histories and blood findings of other members of 
the family were suggestive of borderline anemic states, while several 
had either pernicious anemia or hypochromic anemia. 

3. By analogy with the well-corroborated hypothesis of Castle, 
that pernicious anemia is secondary to the absence of a specific 
factor in the stomach, it is believed that idiopathic hypochromic 
anemia is primarily the result of a deficiency, conditioned by a 
disorder of the gastrointestinal tract, leading to an inability to 
absorb or utilize Immoglobin-building material from the food. 

Note.— I am indebted to Miss Geneva A. D.alnnd for tlio tests of the fraRility 
of tlie red blood cells as well as for other technical data given in this paper. 
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ERYTHROCYTES IN PELLAGRA. 

, By Roy H. Turner, M.D., 

ASSISTANT PHOFESSOR OF EXPEKIMENTAD MEDICINE, TUDANE UNIVERSITV ; 
VISITING PHYSICIAN CHAKITY HOSPITAD, NEW ORLEANS, LA. 

'Wi’TH THE Technical Assistance of Ercelle Shelton. 

(From the Department of Medicine, Tulanc University School of Medicine, and the 
Medical Services of Charity Hospital.) 

A REINVESTIGATION of the crvthrocytes of pellagrins, using the 
most accurate methods now available, seemed to be indicated on 
account of the existence of many similarities between pellagra and 
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pernicious anemia. Our results are reported, although the 5 >' confirm 
previous work done vdth less accurate methods. The extensive 
literature on the blood picture of pellagra has been thoroughly 
reviewed by Huck,^ who also made studies of 20 patients. He found 
that other observers reported that in uncomplicated pellagra there 
may be no anemia or it may be present in a mild, moderate or severe 
degree and be of the chlorotic or secondary tj^ie. All of Buck’s 
patients showed secondary anemia. MoUow and Klein,- in Bulgaria, 
in an extensive study of the blood cells of pellagrins, found the 
anemia always of the secondary type except for 1 patient who, after 
suffering from recurrent pellagra for many years, finally showed the 
blood picture, as well as the clinical features, of pernicious anemia. 


Methods and Standards of Accuracy. '\’'enous blood was drawn into a 
clean, drjf syringe, using as little stasis as possible, and placed in a 15 by 
150 mm. test tube. It was defibrinated with a small dry glass rod and 
kept stoppered to prevent evaporatiop. All samples were taken after a 
12-hour abstinence from food; intake of fluids was not limited. The 
hemocytometer and diluting pipettes used were certified by the United 
States Bureau of Standards. The erjdhrocyte count reported was the 
average of two or more, usually three, estimations which agreed within 
200,000 cells. Each estimation involved the use of a clean, dry diluting 
pipette and a clean, dry'' hemocjdometer. Parallel erythrocyte counts were 
made on a series of bloods, using both oxalated and defibrinated specimens 
of the same blood and no appreciable differences were noted. The hemat- 
ocrit tube, 100 mm. deep, described by Wintrobe^ and used in his later 
studies, was used throughout. Of course, no correction for shrinkage was 
necessary since no anticoagulant was used. The Newcomer method for 
hemoglobin was employed, the glass disk carefully standardized by Dr. 
Wintrobe being used. 

The group of 50 pellagrins whom we have studied was made up of 39 
colored women, 7 white women and 4 white men. In none of them was the 
diagnosis doubtful. The age of our pellagrins by decades was as follows: 
(1) 1; (2) 4, 1 below the age of puberty; (3)_ 16; (4) 17; (5) 7; (6) 5. 

In_ the main, the patients were studied without selection as they' were 
admitted to the hospital. However, for a few weeks admissions were so 
frequent that not all could be studied and choice was made of those who had 
skin lesions of shortest duration. Some were omitted because of complica- 


tions, such as stricture of the rectum, although a few of these cases were 
included. Eighty per cent showed or gave history of glossitis; 50 per cent 
e,xhibited serious mental symaptoms during their stay in the hospital. Of 
the 31 whose gastric analy'ses were done 10 showed the presence of hy'dro- 
chloric acid and 21 showed its absence. Twenty-nine of the 50 patients 
left the hospital as improved, 6 as unimproved and 15 (30 per cent) died 
while in the hospital. Six patients told of preHous attacks of pellagra, 
while the others were apparently in the first attack. It is of some interest 
that only 1 of the 6 cases with a history' of preHous attacks showed defipte 
anemia. There were 29 patients (58 per cent) who had shown slun lesions 
for 1 month or less and 12 (24 per cent) for 2 weeks or less; 3 developed 
the dermatitis while in the ward. Hince these patients are hospital bed 
patients, tliey surely represent in the main examples of severe pellagra. 
This is .supported by the liigh death rate. , 

Using the same technique and procedure, 21 he.althy young men (medical 

student) were studied. . r.. , , i mi 

The standards for normal are given in the first lines in Tabic i. inc-c 
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Cases arranged in order of ascending corpuscular volume. Patient’s numbers correspond to those of graph. Age is expressed in years. Sex j 
F = female; M = male. Recent diarrhea: + = present during the 2 weeks before study; 0 = absent during same period. “Skin duration” 
refers to duration of dermatitis at time of study. D = days, W = weeks, M = months, Y = years. For cases with recurrent attacfe, time 
since first attack and duration of present lesions are given. Psychosis: + = serious mental symptoms observed during stay in hospital. F HCl : 

+ = presence of free hydrochloric acid in gastric contents after Ewald test meal. Condition at discharge: I = improved; U = unimproved; D=dead. 
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a mean coriiuscular volume of from 1 ] 0 to 1 50 cubic micra. Anemia 
Avlieu present was definitely of the nonnoeytic or mieroeytic type 
and not of tlie macrocytic t 3 '^pe. 

' As to how richly the eiythrocj'tes are supplied with hemoglobin, 
the histogram in Fig. 1 shows that 34 per cent of the patients 
had a corpuscular hemoglobin concentration below the normal range, 
while 66 per cent were within the normal range. Haden^ and 
Wintrobe® found subnormal concentration of corpuscular hemo- 
globin characteristic of secondarj'^ anemias due to chronic loss of 
blood. Only 7 of the 17 patients showing this type of cells showed 



Fig. 1. — Data recorded are for first study on each of 50 typical pellagrins; 1 patient 
with sprue resembled pellagra clinically; and 21 healthy medical students. Same 
routine and technique used for all. One hundred per cent hemoglobin = 14.5 gm. 
per 100 cc. 

clinical evidences of chronic blood loss. Among the 33 patients 
with normal concentration of hemoglobin in the red cells were^ 2 
with extremel}’’ severe anemia and 7 others vdth slight anemia. 
All but 3 of the 17 patients with low corpuscular hemoglobin con- 
centration had anemia of var^dng grade as indicated by hemoglobin 
content in grams per 100 cc. of blood. Tlierefore of the,24 patients 
with anemia of varying degree, 10 had er^-throcytes with the normal 
concentration of hemoglobin, while 14 had cells containing less 
hemoglobin than their size demanded. . i • 

Examination of Fig. 3 will show that there was a relationship 
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Eig. 2. — Eeequenct Distribution or Variation of Various Values for 50 

Bloods from 50 Pellagrins. 



tRUHROCUCS MWN CORPUSCUURVOUmt. MEAN COBRUSCULAJI CORPUSCUUR HB. 
niUtONB Cu-yw- tlEMOGWBlNyy tONCtUlMlOH I. 

Dotted lines show the means. NA = the normal average. 


Pig. 3. — Correlation Between Hemoglobin Content of Blood and Average 
Volume of the Red Cells (Based on 69 Specimens of Blood Prom 
50 Patients With Pellagra). 



MCAM CORPUSCULAR VOLUKC ir. Cl-.^ 


The distribution of bloods containing cells with subnormal concentration of 
hemoglobin is also shown. Each square represents one specimen of blood. Cor- 
relation cocfricient = +0..52G ± 0.0050. 
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between degree of anemia as measured by the hemoglobin content 
of the blood and size of the cells; patients with normal hemoglobin 
values usually had red cells of normal average volume, while those 
whose hemoglobin was less than normal usually had cells also 
smaller than normal, and roughly proportional to the hemoglobin 
level, expressed in grams per 100 cc., the correlation coefficient being 
+0.526 ± 0.0059. This is in striking contrast with the blood of 
pernicious anemia. In this disease, as is well known, when anemia 
becomes more severe and hemoglobin content of the blood falls, 
the average volume of the red cells increases to far above the normal 
value.* 

For a number of pellagrins the cells were smaller than normal 
though the red cell counts were not low. Fig. 3 shows the distribu- 
tion of bloods made up of pale cells, that is, with less than the 
normal concentration of hemoglobin. Such cells were noted about 
as frequently in those with moderate anemia as in se\'ere anemia. 

Case 51 illustrates the possible value of the erythrocytic picture 
in the diagnosis of pellagra. This patient did not speak English 
and a satisfactory history was not obtained until several days after 
admission. He had a severe diarrhea and a sore tongue; his hands 
and feet showed desquamation of the skin with slight pigmentation. 
The affected areas did not show sharply defined borders, however. 
His erythrocyt<?s were of the macrocytic type. In the differential 
diagnosis on admission pellagra occupied a prominent position. He 
later gave the history that his hands and feet had been edematous 
1 month before and he was obviously suffering from arteriosclerotic 
heart disease with congestive failure which was no doubt aggravated 
by the anemia. The previously e.xisting edema was thought to 
explain the skin lesions. His stools were frothy and bulky, and his 
gastric contents contained free hydrochloric acid. He was free of 
abnormal mental symptoms. His condition was called sprue 
rather than pellagra. Tlie response to liver therapy tended to 
confirm that diagnosis. 

A number of influences have been considered as possibly having 
a bearing upon the degree and type of anemia present in pellagra. 
It is interesting to note that of the 8 patients who showed a severe 
or extremely severe anemia 5 had other diseases, such as syphilis 
or organic intestinal disease, which might have played an important 
part in the production of anemia. One patient (Case 36), not 
included in the above S, suffered from uncomplicated pellagra. She 
had 9.1 gm. of hemoglobin per 100 ec. of blood on admission, and 
3 weeks later 6.65 gm. During this time there was considerable 
loss of blood from extensive ulcerated, but not obviously infected, 

* A personal communication from Dr. M. M. Wintrobe, to nliom I am Rre.ifij 
indebted, is as follows: “The cocfBcient of correlation between homoplobm in pr.iins 
and mean corpuscular volume for f>57 determinations in pernicious ancmni i-s 
-O.dOOO ± 0.0201.” 
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skin lesions. During the interval considerable dehydration had 
probably been overcome, which may have played an important 
part in the change in hemoglobin concentration of the blood. 
Intestinal parasites have not appeared to play an important part 
in the production of anemia in the group studied. It has been 
suggested by several observers that anemia of pellagra is dependent 
upon the presence of diarrhea, upon the loss of iron and other blood- 
building constituents by the bowel. The average hemoglobin 
content of the blood of 17 patients who had not suffered from 
diarrhea differed by less than 1 per cent from the average for 25 
who had been suffering from diarrhea. Two patients with diarrhea 
whose hemoglobin percentages were very high, due apparently to 
dehydration, were excluded from these calculations. Concentra- 
tion of the blood due to loss of body fluids may have been a factor 
in obscuring anemia in others of these patients. Determinations 
of circulating blood volume^® carried out since the observations 
reported here were made have shown that the total quantity of 
erythrocytes in pellagra may frequently show more striking diminu- 
tion than is indicated by hemoglobin or hematocrit readings. This 
is due to diminished plasma volume. It is probable that a greater 
absolute anemia existed, particularly in some of our patients who 
died, than the hemoglobin values indicated. The tendency toward 
high red cell counts and hemoglobin content noted in some of the 
normal young men in our series may also have been due to mild 
dehydration, since the specimens were taken early in the morning 
and before they had eaten breakfast. 

Many of our patients gave most unsatisfactory histories concerning 
their diet. Among those thought to be reliable a number had taken 
regularly a diet containing fresh lean meat. Others, .and the 
majority, had eaten little or no lean meat, hlany had taken an 
abundance of fresh green vegetables. No difference in the degree 
or type of anemia could be detected in those whose diet was obvi- 
ously faulty and those who had taken a fairly satisfactory diet. 
Also, there were no obvious differences in the blood pictures of those 
with achylia and those whose gastric contents contained free 
hydrochloric acid. 

Many physicians have noticed and recorded the striking simi- 
larities existing between pernicious anemia and pellagra, especially 
of symptomatology and morbid anatomy. The proof within recent 
years of the beneficial effects of diet in pernicious anemia has sug- 
gested possible parallelism also in the matter of pathogenesis, 
particularly since foods which are hematopoietic in pernicious 
anemia are highly recommended for the pellagrin. The most 
characteristic single easily demonstrable abnormality of the patient 
with pernicious anemia is the macrocytic anemia. The contrasting 
tendency for anemia in pellagra to be normoc.>i:ic or microcytic 
would seem to indicate a .definite and significant difference in 
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pathogenesis in the Uvo diseases, however much they may have in 
common. 

Bliss” has suggested that iron deficiency might be the cause of 
pellagra. The demonstration that many pellagrins, particularly 
during the early stages of the disease, do not show anemia, does not 
support his hypothesis. 

Summary. 1. Using the most accurate available methods, 
erji;hrocyte counts and determinations of hemoglobin and per- 
centages of packed red cells have been made for 70 bloods from 
50 patients with typical pellagra. The results with the calculated 
mean corpuscular Amlume, mean corpuscular hemoglobin, corpus- 
cular hemoglobin concentration, volume index, color index and 
saturation index along with certain clinical features are reported 
in Table 1. The data for 1 case of sprue which might have been 
considered pellagra are included in the table. 

2. In a graph the blood pictures of the 50 pellagrins are contrasted 
with those of 21 medical students and that of a case of sprue. In 
other graphs results are further analyzed. 

3. Of the pellagrins 56 per cent showed no appreciable anemia; 
16 per cent slight or questionable anemia; 12 per cent showed 
moderate anemia and 12 per cent a severe anemia, while 4 per cent 
showed an extremely severe anemia. 

4. Tv'o-thirds of the patients who died showed no anemia accord- 
ing to the methods and standards used. 

5. Among those with severe anemia, other diseases which might 
have caused anemia were common. 

6. Patients who suffered from diarrhea did not appear to be more 
anemic than those without diarrhea. 

7. The influence of dehydration in obscuring anemia is discussed. 

8. Anemia, when present, was definitely of the chlorotic, normo- 
cjdic, or microcjdic tjqje, and in no instance of the macrocjdic type. 

9. Of the pellagrins 34 per cent had erj'throcj'tes with corpuscular 
hemoglobin concentration less than normal, while for 66 per cent 
the concentration was within the normal range. 

10. The average size of the red cells tended to diminish in pro- 
portion to the severity of the anemia, contrasting with the opposite 
rule for pernicious anemia. 

11. The importance of the blood pictiue in the differential diag- 
nosis between pellagra and pernicious anemia or sprue is emphasized. 

Note. — We Tvish to record our eratitudo to the Inte Dr. J. Bimey Guthrie, through 
■whose kindness and interest •we had the privilege of studj'ing the colored y omen 
pellagrins in this series. Throughout the study his keen enthusiasm for the mvesti- 
gation of pellagra was felt. 
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THE NONFILAMENT POLYMORPHONUCLEAR NEUTROPHIL 
COUNT IN TYPHOID AND UNDULANT FEVER. 

By j. Roswell Gallagher, M.D., 

CHIEF MEDICAE RESIDENT, PENNSYLVANIA HOSPITAL, 

PHILADELPHIA. 

(From the Medical Services.) 

Since the classification of the polymorphonuclear neutrophilic 
leukocytes by Arneth,^ in 1904, there has been a gradual increase 
in our knowledge regarding their function. The development of 
the Schillingi® index furnished a larger number of investigators 
with a more simple means of enumerating the various forms of 
polymorphonuclear neutrophils, and subsequent studies by Pons 
and Krumbhaar,® Cooke and Ponder,- Piney,® Farley, St. Clair and 
Reisinger,® and others have provided even the most inexperienced 
worker with efficient and practical methods. 

The method suggested by Farley ct al. is based on a simplification 
of the Cooke and Ponder classification of the polymorphonuclear 
neutrophils and is especially designed for routine clinical use. In 
this method the polymorphonuclear neutrophils are divided into 
two groups, the first being identical with Cooke and Ponder’s Class I 
and the other group including their other four classes. The groups 
are designated by Farley as “nonfilament polymorphonuclears ” 
and “ filament imlymorphonuclears,” respectively. Tlie nonfilament 
group includes those young or immature cells whose nuclear mate- 
rial is connectetl by broad bands; the filament group comprises 
older cells whose, segments of nuclear material are joined by fine 
filaments. On the basis of 100 presumably normal adults, Farley 
cl al. suggest 16 jicr cent nonfilament cells as the upper limit of 
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normal, and 8 per cent as the average. Medlar® regards as abnor- 
mal a nonfilament count higher than 8 per cent. 

Tire value of such studies is becoming widely recognized. Arneth‘ 
and Cooke and Ponder- and many others have reported the increase 
of immature forms in acute infectious; Goodale and Manning® have 
emphasized the supplementary value of the Schilling index in the 
diagnosis of acute appendicitis; Mullin and Large^ found that the 
nonfilament count follows the course of the infection more closely 
than does the total leukocyte count; Farley etal.^ and Weiss”’*- 
have emphasized the value of the method in determining the degree 
of bone marrow response to infection and shown that the actual 
degree of bone marrow response may be reflected in the number of 
immature cells but not in the total leukocyte count. 

Tlie present report is concerned with the nonfilament neutrophil 
count in two diseases which are usually associated with leukopenia. 
The majority of the counts were made on the day of admission of 
the patient to the hospital. Tire day of the disease is, of course, 
only an estimation. Since leukopenia is regarded as associated 
with either an inhibition of the bone marrow by bacterial or other 
toxins, or with an increased destruction of the leukocytes, study 
of the nonfilament forms in these diseases should indicate whether 
their leukopenia is a result of bone marrow inhibition or of excessive 
white blood cell destruction. However, a disturbance of a leuko- 
poietic mechanism which governed cell maturation, such as has been 
hjfpothecated by Fitz-Hugh and Krumbhaar^ in agranulocytic 
angina, might result in an increase in the number of young forms 
present. The differential counts in the following table were made 
according to the method outlined by Farley ct al.^ Tire total 
percentage of polymorphonuclear leukocytes is the sum of the non- 
filament and filament groups. 

Conunent. It is obvious that in practically every instance there 
has been a striking increase in the number of nonfilament forms. 
In only 2 of the cases of typhoid fever wasThe initial percentage of 
nonfilament forms less than 20, and in 11 of the cases it was over 30. 
Tlie ])ercentage of uonfilament forms in the 2 cases of undulant 
fe\'er was also markedly increased. In 4 of the cases of typhoid 
fever there was a moderate leukocytosis which was transitory in 
2 instances and probably caused bj' a bacterial invasion of some 
tissues other than those of the gastrointestinal tract. The con- 
ception of myeloid tissue depression or nonreactivity to stimulation, 
which is generally offered as explanation of the leukopenia in tyiihoid 
fever, does not seem tenable in the presence of the high percentage 
of young polymorphonuclear cells. In view of the marked and 
progressive leukopenia the counts in Case J. A. are particularly 
interesting. Tliis patient was very ill and. were only’ the total white 
blood count considered, it would have been said that his infection 
had overwhelmed the bone marrow. During the early days of Ins 
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illness that statement would not have been justified by the nonfila- 
ment count; and even in the third week the bone marrow responded 
well, although not as actively as previously. The patient recovered. 


Tahhe 1. — Filament and Nonfilament and Dipfeiibntial Counts (100 Cells 

Each). 


Case. 

Day of 
disease. 

White 

blood 

count. 

Nonfila- 

nicnt 

polys. 

Pilnmont 

polys. 

LymphoB. 

i 

^lonoB. 

EoBinos. 

Baaos. 


1 

1 

i 


i 

TVPIIOID 

FBVKR. 


, 1 

i 

G. E. 

9 

9,500 

60 

21 

IS 

1 

0 

1 0 


16 

5,500 

1 29 

29 

42 

0 

0 

0 

R. R. 

12 

4,300 

; 20 

66 

14 

0 

0 

I 0 

R. D. 

7 

5,100 

1 20 

60 

IS 

' 2 

0 

0 

J. D. 

13 

6,300 

1 • 36 

24 

36 

4 

0 

0 

F. A. 

16 

7,300 

1 38 

50 

12 

0 

0 

1 0 

I. L. 

8 

5,200 

! 28 

30 

' 42 

0 

0 

0 

I. K. 

14 

13,000 

36 

32 

1 32 

0 

0 

0 


30 

8,000 

35 

30 

35 

: 0 

I 0 

0 

E.L. 

9 

i 6,250 

13 

! 55 

' 20 

' 12 

0 

0 

J. M. 

12 

1 11,500 1 

58 

21 

17 

i 3 

I 1 

0 

W. T. 

4 ' 

6,600 

20 

52 

26 

3 j 

0 

0 


7 

t 3,200 

56 

32 

10 

! 2 I 

0 

0 

G. A. 

11 

6,050 

36 

28 

24 

12 ! 

0 

0 

M. S. 


4,100 

! 30 

39 ; 

24 

7 1 

0 

0 

A. S. 

' 12 

6,600 

1 31 ! 

45 j 

15 

8 

1 1 

0 

v. s. 

8 

11,200 

! 46 1 

25 ’ 

24 

6 

0 

0 

A. C. 

8 

4,800 

' 64 ; 

8 

26 ] 

2 

0 

0 

S. P. 

17 

4,050 

1 24 

50 

16 

10 

0 

0 

J. A. 

4 

3,400 

55 

13 

24 

7 

1 

0 


10 

1,960 

34 

15 

49 

2 

0 

0 


17 

2,900 


12 

80 

0 

0 

0 


18 

3,200 

1 

26 

58 

0 

0 

0 





UNDULAKT 

FBVEn. 


1 

1 

B. G. 

20 

4,850 

i 34 

14 

48 

4 

i 0 

1 

1 ^ 

0. 1. 

14 

4,200 

( 

( 

i 52 

1 

30 

16 

2 

1 0 

1 0 

i 


The increase in the nonfilament count in the majority of these 
cases indicates that the leukopoietic system is responding to severe 
demands by furnishing immature cells, and suggests that it is a 
destruction of the white blood cells which is resulting in the leuko- 
penia. In the presence of an increase in the nonfilament forms it 
does not seem logical to hypothecate that the leukopenia is associ- 
ated with an inhibition of bone marrow function, but this increase 
may be due to a disturbance of a mechanism concerned with cell 
maturation. 

Summary. 1. Total white blood cell counts and nonfilament 
polymorphonuclear neutrojihil counts are recorded^ in 17^cases of 
typlioid fe\'er and in 2 cases of undulant fever. These show a 
striking increase in the number of nonfilament, or immature, forms 
in the majority of instances. 
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2. The value of the nonfilament form count in the estimation of 
bone marrow response in these diseases is emphasized. 

3. The suggestion is made that the increase in the nonfilament 
form of polymorphonuclear neutrophilic leukocyte is evidence that 
the leukopenia in these diseases is associated with white blood cell 
destruction rather than witli bone marrow inhibition; but attention 
is directed to the possibility that the increase in the number of 
young forms present may be a result of a bone marrow disturbance 
which inhibits the maturation of the neutrophils. 
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FUETHER NOTE ON A CASE OF GONORRHEAL ENDOCARDITIS 

WITH RECOVERY. 

By Matthew Wihte Perry, M.D., 

PliOFESSOR OF CLIJaCAL MEDIClffE, GEORGETOWN UNIVERSITY SCHOOL OF MEDICINE, 

WASniNGTON, D. C, 


In 1930 rcportetl a case of gonorrheal endocarditis with recovery. 
The endocarditis began February' 17, 1928; the patient was di.s- 
charged as recovered May' 30, 192S. In view of the rarity' of recovery' 
in this condition furtlicr observations of this patient are dceinal 
worthy of record. _ _ ^ 

Tiic jiaticnt was again .seen and examined Septciniier 1, l.'ol. 
He gave the following history: On his discharge he returned to 
his home in North Dakota where he attempted little in the way of 
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physical exertion for 3 months. During tliis time he gained in 
strength and at the end of the period he felt quite well. He found 
that ins ability to exercise was normal: he was able to dance, swim, 
play golf and tramp without heart consciousness or abnormal sen- 
sations of any land. He indulged freely in these exercises. He 
returned to Washington, D. C., July 14, 1931, weighing 148 pounds. 
Ten days later he began a lobar pneumonia of the left lower lobe 
which lasted 5 days, with 2 weeks’ convalescence. He lost 16 
pounds in weight during this illness. He gradually regained his 
strength and, when seen September 1, 1931, looked and seemed well. 

Examination on this date showed the left border of cardiac dull- 
ness in the fifth interspace to be 9 cm., the right border of dullness 
in the fourth interspace to be 3 cm. Manubrial dullness in the 
second interspace was 5| cm. The pulse rate at the apex was 88. 
The rhythm of the heart was regular, the sounds clear, with the 
first apical slightly accentuated. At the base the aortic second 
sound was greater than the pulmonic, but neither was accentuated. 
In a well localized area in the second interspace at the left of the 
sternum there was a diastolic murmur which was maximum in the 
first half of diastole. It could be heard but faintly in the third 
interspace on the left. In the erect position the murmur distinctly 
decreased in intensity. The blood pressure was 118 systolic and 
80 diastolic. 

An electrocardiogram revealed a regular rhythm of a rate of 
90 to 100, with T waves upright in all leads. The auriculo ventric- 
ular and intraventricular conduction times were normal. There 
was slight slurring and notching of, the Q-R-S complexes in Leads II 
and III. No axis deviation was shown. A 6-foot film of the heart 
gave the following measurements: M L, 8| cm.; M R, 4-1 cm.; 
transverse diameter of the chest, 30 cm.; diameter of the great 
vessels, 5 cm. 
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BUNDLE BRANCH BLOCK; AN ANALYSIS OF 395 CASES. 

By Ashton Graybiel, M.D., 

SENIOR HOUSE OrKICER, EAST MEDICAH SERVICE, MASSACHUSETTS GENERAL HOSPITAU, 

AND 

Howard B. Sprague, M.D., 

.\SSISTANT rnYSICIAN, MASSACnUSETl'S GENKRAL, IIOSPITAE, 

BOSTON, M.\SS. 

(From the Cardiac Laboratory of the Massachusetts General Hospital.) 

After its origin, the cardiac impulse successively traverses the 
lower parts of the sinoauricular node, the auricular musculature. 
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the auriculoveiitricuhr node, His’ bundle and its brandies, and the 
Purkinje network, to reach the ventricular muscle fibers. Disturb- 
ances of conduction in each of the above tissues from tlie sino- 
auricular node to the Purkinje tissue inclusive, have been described. 
This paper deals with a series of cases in which electrocardiograms 
show what is interpreted as an interference with conduction in one 
of the large divisions of the bundle of His. Especial attention has 
been given to a "follow-up” study to determine the prognosis in 
tliese cases. 

Since the early work of Eppinger and Eothberger,*'- Lewis’’'* 
and Carter® there have been many clinical and experimental studies 
which have extended our knowledge of this condition, 2 of Avhich 
deserve particular mention. 

In 1920 Wilson and Hermann® critically reviewed tlie literature on 
bundle branch block and reported their own experiments relating 
to delayed conduction tlirough the bundle branch divisions. They 
produced right bundle branch block in dogs by cutting the right 
branch of the His bundle, and then stimulated the right ventricle 
by single induction shocks. When the stimulus fell between T and 
the following P, a DTAical right ventricular extrasystole was obtained; 
when the stimulus fell during the latter part of the P-R interval 
or on the first part of Q-R-S, the complexes obtained were tran- 
sitional in form between the extrasystolic complexes and the right 
bundle branch complexes. These complexes had Q-R-S intervals 
intermediate between those of normal curves and bundle-branch 
block curves, and T deflections transitional in type between those 
of normal deflection and those seen in bundle branch block. They 
also reported clinical observations on cases in which there was 
similar delay of conduction through the bundle branch diA'isions. 

In 1929 Barker, hlacLeod, Ale.\'ander and Wilson’ gave con- 
firmation to earlier works®-’ which purported to show that what 
had previously been described as right bundle branch block was, 
in reality, left bundle branch -block. In a human heart exposed by 
pericardiostomy and employing a technique similar to that used by 
Lewis, various points on the surface of the ventricles were electrically 
stimulated and the extrasystoles were simultaneous!}'’ recorded by 
the usual three electrocardiographic leads. All of the curves from 
the right ventricle had upward initial deflections in Lead 1 and all 
those from the left ventricle had downward initial deflections in 
Lead 1. The change in direction was found to be produced iiy cross- 
ing the interventricular septum and not merely by a more lateral 
position. They also observed that as the superior aspect of the heart 
was approached the A-entricular comple,xcs in Leads 2 and 3 tended 
to become higher and toward the inferior aspect they became 
inverted. The only conclusion was to infer that curves oirtaincxl 
from the right ventricle were of the type previously supposed to be 
of left ventricular origin, and conversely curves formerly interpreted 
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as those of right bundle branch block were in reality those of left 
bundle branch block. 

Review of Present Series. Selection of Cases. In reviewing over 
16,000 electrocardiograms taken in the cardiac clinic of the Massa- 
chusetts General Hospital from January, 1915, to February, 1929, 
we have selected 395 as representing defective conduction through 
the bundle branches. This work represents an extension of that 
previously reported in 1923 by White and Viko.“ 

Of these cases 69 per cent were semicharity patients on the general 
wards or were seen in the outpatient department, while 31 per 
cent were private patients. The 395 electrocardiograms include 
those of typical complete bundle branch block, and those transi- 
tional in form between complete block and normal conduction, 
which we believe represent partial block in the bundle branches. 
Furthermore, we are convinced from a review of recent literature 
that what has heretofore been called left bundle branch block is in 
reality right bundle branch block and vice versa. With these con- 
siderations in mind we have outlined the following classification. 

Classification. lA. Left Bundle Branch Block— Homo- 
phasic Type; so called because the Q~R-S complex and T wave 
have the same direction in Lead 1. This group fulfills all the criteria 
of complete left bundle branch block except that the T wave and 
Q-R-S complex are similarly directed in Lead 1. 

IjB. Left Bundle Branch Block— Heterophasic Type. In 
contrast to lA, the Q-R-S complex and T wave in this group are 
oppositely directed in Lead 1 The curves in this group fulfill all 
the classical criteria of complete left bundle branch block. 

11. Right Bundle Branch Block— Heterophasic Type. 
These curves fulfill all the classical criteria of complete right bundle 
branch block. There were no instances of right bundle branch 
block with similarly directed Q-R-S complexes and T waves (homo- 
phasic) in Lead 1. 

HI. Bundle Branch Block— Intermediate Type. This group 
fulfills most of the classical criteria of complete bundle branch block. 
The Q-R-S is slurred and over 0.1 second in duration. The T wave 
is often but not always oppositely directed from the Q-R-S complex. 
The Q-R-S complexes are often similarly directed in Leads 1 and 3, 
but in no case are they absolutely typical of complete bundle branch 
block. These curves have been interpreted as partial bundle branch 
block with conduction sufficiently delayed to result in a Q-R-S 
complex of over 0.1 second in duration. 

IV. Significant Aberration of the Ventricular Co:mplexes 
(Prob.ably Indicating Slight Degrees of Intr^vventricular 
Bundle Branch Block). The Q-R-S wave is usually slurred and 
notched but its duration is slightly if at all prolonged beyond normal 
limits. The T wave direction is variable. This group is probably the 
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early transitional type in which the delay is not marked. That it is 
associated with serious pathology is evident from the fact that the 
prognosis in these cases is no better than that in complete bundle 
branch block. 

Cases of marked axis deviation which often give electrocardio- 
grams resembling bundle branch block, have been excluded, as have 
cases of “functional bundle branch block.” 

The various data have been compiled separately for each division 
of the classification and also for the series as a whole, the intention 
being to make note of any significant differences between the various 
groups. 

Distribution of Cases. Of the 395 cases, 125 were in Group I 
(26 in lA, 99 in 15), 29 in II, 81 in III and 160 in Group Hh 
It Avas possible to “folloAv” 308 cases (77 per cent) of AA'hich 223 (72 
per cent of the 308 folloAved cases) Avere found to be dead and 85 
aliA'e. 

Sex: 301 (76 per cent) Avere males, and 94 (24 per cent) Avere 
females; the sex ratio in the 5 groups AA’as essentially similar. 

Age: the age in 360 cases AA^as known. Table 1 sboAA^s the age 
distribution in the 4 groups. 


Table 1. — Age Distribution op Bundle Branch Block Cases. 


Years. 

U, 

IB. 11. 

III. 

IV. 

Total. 

0-9 ... . 

. . 0 

0 0 

0 

1 

1 

10-19 . . . 

. . 0 

0 1 

0 

0 

0 

20-29 . . . 

. . 0 

4 1 

3 

c 

14 

30-39 . . . 

. . 3 

4 3 

6 

6 

23 

40-49 . . . 

. . 2 

18 5 

8 

25 

oS 

50-59 . . . 

. . 9 

25 5 

25 

51 

115 

60-69 . . . 

. . 8 

23 6 

16 

48 

101 

70-79 . . . 

2 

15 3 

11 

9 

40 

SO-on 

. . 0 

24 

0 1 

89 

1 

1 

3 

Total 

. . 113 

25 

7.5 

147 

3C0 


Etiology. While in only a feAV instances of bundle branch block 
liaA'e localized pathologic lesions been looked foi’, yet it is generally 
assumed that the etiology is usually an organic and not a functional 
disturbance of conduction. This appears true chiefly because this 
phenomenon is found almost e.\clusiA'ely in old diseased hearts. 
The cases of functional and intermittent block mentioned above 
are fcAV in number and such cases are not included in this senes. 
Consequently under etiology of the heart disease in our cases ve 
haA-e put the A’arious factors commonly held to be responsible for 
heart disease, AA'ithout the certainty that such disease in any indi- 
vidual instance was responsible for the conduction defect. 
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In 328 instances a note regarding etiology was made in the record; 
the results are summarized in Table 2. 


Table 2. — Etiological Eactors. 



Left 

bundle branch 
block. 

Right 

bundle 

branch 

block. 

Indeter- 

minate 

bundle 

branch 

block. 

Signifi- 

cant 

aberra- 

tion. 

Total. 

lA. 

IB. 

II. 

III. 

IV. 


Probable coronary arteriosclerosis 

21 

65 

16 

46 

90 

238 

Hypertension 

14 

43 

14 

31 

52 

154 

Rheumatism 

1 

13 

6 

12 

15 

47 

Syphilis 


4 

1 

6 

13 

24 

Mj^cedema 





1 

1 

Subacute bacterial endocarditis . 




i 

1 

2 

Congenital heart disease . 





1 

1 

Chronic pericarditis .... 




5 

6 

11 

“Chronic myocarditis” 




2 

3 

8 

Acute pericarditis 





1 

1 

Aneurysm of aorta .... 





2 

2 


Associated Conditions. Pulse Rate. In 23 patients the heart rate 
was under 50 and in 8 of these it was under 40. In 93 instances 
the rate was above 90 but in only 5 instances was the heart rate 
above 120. 

Arrhythmias. Table 3 shows the occurrence of associated electro- 
cardiographic abnormalities; they occurred as frequently in patients 
with partial bundle branch block as in those with complete bundle 
branch block. The instances of pulsus alternans and gallop rhythm 
(where such note was made) are included in this table. 


Table 3 . — Incidence of Arrhi'thmias in Cases op Bundle Branch Block. 



I/l. 

IB. 

II. 

III. 

IV, 

Total. 

Ventricular premature beats 

1 

10 

2 

9 

17 

45 

Auricular premature boats . 

1 

7 

4 

. 1 

4 

16 

Sinoauricular tachycardia . 

1 

1 



2 

4 

Auricular fibrillation 

2 

14 

2 

13 

23 

54 

Auricular flutter .... 
Paroxysmal auricular tachy- 




2 

2 


cardia 
Paroxysmal ventricular 
tachycardia 
Auricular standstill . 
Partial A-V block . 
Complete A-T' block 
Gallop rhythm 
Pulsus alternans . 
Ventricular eBC!ii)o . 

S. A. bradycardia and vcn 
tricular escape 


4 

2 

4 

5 
1 


o 

c 


1 

1 

9 

2 

3 

o 


4 

1 

20 

17 

0 

9 

3 


1 
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Structural Cardiac Defects. The heart size was noted in the 
records of 166 patients. The heart was enlarged in 154 of these 
166 patients, Roentgen ray confirming the observation in 145 
instances. In 12 cases the heart was of normal size by Roentgen 
ray. hlitral stenosis was present in 35 patients and 36 showed 
mitral regurgitation; aortic stenosis was present in 11 and aortic 
regurgitation in 49. Thirty-one patients had definite coronary 
occlusion and 2 had aneur3"sm of the aorta. 

Evidence of F^inctional Insufficiency. Congestive failure was 
present in 118 cases, angina pectoris in 59, Adams-Stokes sjmdrome 
in 12, cardiac astlima in 12, and effort sjmdrome in 4. Gallop rhj4hm 
was noted in 6 eases and pulsus alternans in 9, but tliese signs were 
rarely carefully searched for, as ^^Tiite'^ found bundle branch block in 
38 per cent of a series of 100 cases of gallop rhji:hm. 

Associated diseased conditions of other organs were those that 
might be expected in patients of this age group. The more common 
of these were upper respiratorj' infections, nephritis, diabetes, arthri- 
tis and prostatic disease, in that order of frequenej*. 

Prognosis. The data discussed above were compiled from the 
clinic and private consultation records. Additional information 
especially regarding the details of death has not been easj^ to obtain 
in most instances, but we were at least able to determine whether 
the patient was alive or dead in 308 (77 per cent) of the cases. 

The prognosis in this series is not that of block of the bundle 
branches but the prognosis of patients in whom such block was 
present. It is hard to evaluate the importance of such a disturbance 
when so many other variables in the waj’^ of cardiac and extracardiac 
disease are present. All we can report is the length of life after 
bundle branch block was discovered, and that it almost invariably 
indicates serious organic heart disease. 


T.'i.BLE 4.— 

-Duration' of 

Symptoms ix 308 C.\ses 

Average duration 

“Foi,i.owed Up.’ 

Average known 
duration of 
bundle branch 

Group. 

Cases. 

of symptoms. 

block. 

lA . . . 

7 lia^ing 

5 years, 10 mos. 

3 years, 7 mos. 


15 fatal 

4 years 

3 years, 7 mos. 

IB .. . 

17 IMng 

4 years, 1 mo. 

3 j’ears, 1 mo. 


5S fatal 

4 years. 5 mos. 

1 year, 2 mos. 

II . . . 

6 living 

7 years, 2 mos. 

2 years, 5 mos. 


13 fatal 

3 3-e3rs, 3 mos. 

1 year, 2 mos. 

Ill . . . 

15 living 

3 years, 11 mos. 

2 years, S mos. 


53 fatal 

5 years 

1 year, 4 mos. 

IV . . . 

40 living 

7 years, 1 mo. 

3 years 


S4 fatal 

3 years, G mos. 

11 mos. 

Entire series 

S5 living 

5 years, 10 mos. 

2 years, 11 mos. 


223 fatal 

4 years, 1 mo. 

1 year, 2 mos. 


Table 4 shows the number of cases in each group about whom it 
was possible to obtain fnllow-up data. It also shows tlie average 
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duration of cardiac symptoms and the average known duration of 
bundle branch block for both the living and the fatal cases. It 
should, be pointed out that in Group lA the average duration of 
bundle branch block in the fatal cases would read 1 year and 9 
months instead of 3 years and 7 months if 3 quite unusual cases 
were omitted, also in Group II the average duration of symptoms 
in living cases would be 3 years instead of 7 years and 2 months 
if 1 very unusual case were omitted. Otherwise there is a strikingly 
close similarity of prognosis in each of the 5 groups. Prom this 
study it can only be concluded, that as a sign of serious organic 
heart disease, partial block in one of the bundle branches is equally 
as serious as complete bundle branch block. The figures compiled 
for the series taken as a whole are also shown. 

With few exceptions the patients still living are either seriously 
limited in their activity or are actually in some stage of cardiac 
decompensation. Among the fatal cases the chief cause of death, 
where this is known, has been, in nearly every instance, cardiac 
failure. 

Summary and Conclusions. 1. An analysis is presented of 395 
cases of bundle branch block studied in the cardiac laboratory and 
clinic of the Massachusetts General Hospital. 

2. The diagnosis of bundle branch block can only be made with 
certainty by the use of the electrocardiograph. 

3. From the standpoint of diagnosis and prognosis it is important 
to determine its presence in cardiac patients. 

4. Bundle branch block almost invariably indicates serious 
organic disease of the heart, usually coronary disease; the average 
duration of life of the 223 fatal cases in this series after the discovery 
of the conduction fault was 1 year and 2 months but 85 other cases 
are still alive after an average of 2 years and 11 months following 
the discovery of the bundle branch block. 

5. Partial bundle branch block must be regarded clinicalty as 
equally significant with complete bundle branch block, the prognosis 
in both being essentially the same. 
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EVALUATION OF VARIOUS METHODS OP INVESTIGATING THE 
CIRCULATION IN THE LOWER EXTREMITIES.* 

By Davii) W. Kramer, M.D., 

ASSOCIATE IN MEDICINE, JEFFERSON MEDICAL COLLEGE, 
PHIHIDELPHIA, PA. 


(From the Department of Medicine.) 

The importance of studying the circulation has been stressed in 
numerous contributions during the past few years. Information 
to be gathered from tliese studies may be usefully applied in various 
ways; (1) To detect the presence of impaired circulation early 
enough to overcome it and permit eoUateral circulation to develop; 
this would be of particular value to the diabetic who is notoriously 
susceptible to arterial changes and gangrene; (2) as a means of 
making more accurate diagnoses of vascular diseases and distinguish- 
ing the vasospastie from the occlusive forms of arterial disease, and 
(3) it may serve a double purpose when surgical treatment is being 
considered, not onlj”- as to its ad\dsability but may be the final 
factor in deciding the site of amputation. 

There are various methods of studj’-ing the circulation. Consider- 
able information may be obtained by questioning the patient and 
bj’’ a physical examination. A history of cramps, coldness, numb- 
ness, pains and burning sensations, and a tliorough examination of 
the legs and feet (searching for various lesions^ such as red spote, 
scars, scar depressions, or small focal areas of gangrene, pallor, dis- 
coloration, coldness, evidences of trophic disturbances, palpation 
of the pulses, particularly the dorsalis pedis arterj", and tlie presence 
of sclerosis) will give much information as to whether the circulation 
is deficient or not. 

Some insist that information obtained bj" a careful examination 
is sufllcient to make satisfactory conclusions of the condition of the 
circulation. IMiether this is so remains to be seen. The objectives 
of our studies were t\vofold: first, to determine, if possible, the 
accuracy of the subjective and objective findings of the physical 
examination and, second, what can be reasonably expected from 
the ^mrious and more recent methods of studying tlie circulation. 

One hundred and fifty patients were included in tliis series of 
studies. Most of them were diabetics. Some were referred for a 
report on the circulation because thej'' presented clinical pictures 
suggesting vascular disease. A small group of patients who had 
no s^Tnptoms or signs of vascular disturbances were likev ise 
include<I. 

* Rend Ijcforc the Jefferson ^Icdic.nl CoUepe Poeicty for Clinicnl Invest iKation. 
Felirnnry 2.S, ID.'iJ. 
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In order to simplify matters and make comparative studies of 
the various methods, the entire series of patients was divided into 
two main groups; Series A: those who presumably had a normal 
circulation, and Series B: those patients who presented evidences 
of deficient circulation. There were 78 cases in Series A and 72 in 
Series B. 

The following routine of studying the patients was carried out. 
Observations were made for the presence or absence of lesions, the 
degree of the dorsalis pedis artery pulsation and evidences of 
sclerosis, coldness, trophic disturbances, the condition of the veins, 
and a record of the symptoms usually met with in circulatory dis- 
turbances. Oscillometric readings were taken of the feet and legs 
and the reaction of the sldn and capillaries to histamin were recorded 
at various levels of the feet, legs and lower thighs. These studies 
were carried out in every case included in the two series. Roentgen 
ray studies, when possible, were made. The vessels of the legs and 
feet were examined for evidences of calcification. The intradermal 
wheal test was performed on a small group of patients, and in some 
selected cases skin surface temperature readings were made. How- 
ever, the latter tvm tests were not employed routinely in the studies. 
The sphygmotonograph was not available when this investigation 
was started. 

Time and space permit only a brief description of the technique 
of the various methods employed; 

Methods. The oscillometer of Pachon* was first described in 1909. The 
apparatus is similar in principle to the sphygmomanometer. It consists of 
an hermetically sealed metallic box, containing an aneroid capsule, upon 
which rests the registering needle and an armlet or rubber cuff. The oscil- 
lations of the sensitive needle attached to the aneroid capsule will depend 
upon the site of the extremity studied and the condition of the vessels. To 
these may be added the condition of the collateral circulation and the 
blood pressure. 

Studies upon normal subjects were carried out by Heitz® and Samuels.'* 
They found that normal readings at the following sites are; thigh, 4 to 16; 
upper tliird of leg, 3 to 12; foot, 0.5 to 2. 

The histamin test is based on the studies of Lewis® on the capillaries and 
their reactions to various stimuli. The clinical application of Lewis’ studies 
was suggested by Starr.® When histamin in a weak solution of 1 to 1000 
is inoculated into the skin, a series of reactions take place. These changes 
are of three types: (a) A local dilatation of the capillaries at the site of the 
trauma or inoculation; (6) an erythematous discoloration about the spot 
due to relaxation of the arterioles, and (c) the development of a wheal 
resulting from the outpouring of plasma through the walls of the vessels. 
Of these phenomena the most important is the wheal. Normally the wheal 
should make its appearance and be complete within 5 minutes. The flare 
likewise appears within 5 minutes. Both the wheal and flare usually become 
more intense and are more definite at the lO-minute obser\'ation. For 
details of this test and the proper interpretation of the findings, the works 
of Lewis and Starr are recommended. Takats" suggested in a recent con- 
tribution that the histamin solution be injected intradermally in order to 
insure more uniform reactions. 
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Calonniclric methods of studying the circulation in the extremities are 
determined chiefly by studjdng the amount of heat loss in a given time and 
by skin temperature observations. The latter method is preferable. Brooks 
and Jostes* suggested a method of studying the skin surface temperature 
bj'" means of an electrical apparatus consisting of a thermocouple and a 
galvanometer. These principles ivere amplified and modified b 3 ' Scott® and 
McGlone/“ thereb 3 ''_ giving us apparatuses wliich are more practical for 
clinical pse. These instruments are particularly valuable in the differential 
diagnosis of arterial diseases and when decisions have to be made as to the 
advisability of surgical procedures to correct the impaired circulation and 
to determine what improvement may be expected from these operations. 
This method of studj’- has been favorablj’^ commented upon by ^len and 
Smithwick,^^ Brown, Adson,“ White*^ and others. 

In patients who have deficient circulation, the problem of arteriospasm 
or mechanical occlusion of the lumen must be solved. On such occasions 
skin surface temperature sUidies are exceeding^ helpful. Readings are taken 
before and after nerve block. The pressor or vasoconstrictor stimuli may 
be blocked either bj"^ spinal or general anesthesia and local infiltration of 
the nerves to the parts about to be studie{i. When this is accomplished, 
there is normallj^ a rise of several degrees, depending upon the tjiie of 
anesthesia and room temperature. This reading is known as the vasodila- 
tation level and suggests that the spasm of the vessels has been overcome. 
"RTien the skin temperature fails to reach the normal level, we assume that 
there is some mechanical obstruction to the arterial circulation. The differ- 
ence between the highest skin temperature after nenm block and the normal 
vasodilatation level is termed the “obstruction” or “occlusion” index. 

The value of the occlusion index becomes apparent when we are consider- 
ing ganglionectomy or ramisectomy. If, for example, there is no rise in 
the skin surface temperature after 20 to 30 minutes following nen’e block, 
we may conclude that the benefits from this operation are so slight that the 
procedure is not indicated. However, if the occlusion is only partial and 
the index is about 2, this suggests that the deficiency of the circulation is 
probably due to vasospasm and that improvement of the circulation may 
be expected from surgerj'. 

Iniradermal injections of salt sohdion were employed by McClure and 
Aldrich^' as a means of studjdng edema. Cohen" and Stern’® suggested 
tliis test for determining the efiicienc 3 ' of the circulation in arterial distur- 
bances. Briefl 3 L the teclmique is as follows: 0.2 cc. of 0.85 per cent salt 
solution is injected intradermally at various levels of the extremit 3 '. The 
wheals produced b 3 ' these injections are obsen'ed until the}' disappear. 
The time required for absorption of the fluid is determined b 3 ’’ palpation 
and not by idsual judgment. Normall}', the disappearance time is 60 
minutes. Readings of 5 to 10 minutes for disappearance time are usually 
found in areas adjacent to gangrene and readings between 10 and 20 minutes 
suggest a deficient circulation. 

Roentgen ray studies of the vessels consist of the usual flat-plate roentgeno- 
grams giving us information upon the condition of the arteries, particularly 
for evidences of calcification. This is discussed more full}’’ hereinafter wlien 
evaluating the various methods. 

Bloodvessel visualization b}' injection of opaque solutions into the larger 
arteries prior to the Roentgen ra}' examination has been employed o} 
Greenbaum and Garnett." This method, a procedure requiring surgica 
technique, can onW be done in a hospital, and its field of usefulness is to 
limited to warrant promiscuous cmplo 3 'ment. . , 

The sphygmotonograph or recording sph 3 ’-gmomanometer is hasea upon 
the same principle as the oscillometer. Simpson, and Pearsc and " 
were favorably impressed with it. They claim that it has the added at • 



KKASIEK: circulation in the L0^^^3R EXTREMITIES 405 

tago of giving accurate and pennanent records of the circulation. Unfor- 
tunately, this instrument was not available when our studies were being 
carried out. The author is in no position to compare it with the other 
methods of study. 

Comment Upon Method of Grouping. Of the above mentioned 
methods of studj'', the oscillometer and histamin tests were carried 
out in every one of the 150 patients. The symptoms, physical signs, 
and a search for lesions were recorded. Roentgen ray examinations 
were made when possible. 

The studies and observations of every case w^ere so recorded 
that statistical data ivould be available after a sufficient number 
of patients had been investigated. The studies included a careful 
physical examination and the above mentioned oscillometer and 
histamin tests and Roentgen ray. This information was recorded 
upon a form illustrated belowc 

The studies were review^ed in each case and the decision of classi- 
fying them as deficient or of ample circulation function w^as made. 
The problem of grouping the patients into the two series was not 
difficult when the results of the tests were uniformly positive or 
negative, but there ivere occasions where all the tests did not tally. 
In these cases the decision rested with the final outcome of the 
case, tliat is, if the major tests indicated good circulatory function 
and gangrene developed in the patient under observation, he was 
classified in the pathologic group or Series B. Patients wffio showed 
evidences of good circulatory function with the tests, "who had little 
or no symptoms and signs but shoived calcification of the vessels 
through the Roentgen ray, w''ere placed in Series A, the efficient 
circulatory group. This will be discussed in detail when evaluating 
the different methods. 

Some of the case records of the Uvo groups have been arranged 
in tabular form to illustrate the method of classifying the results 
of the studies. 

The arrangement of Table 2 is se]f-e.xp]anato^J^ Six records of 
each series are depicted. The sjonptoms and signs are charted -f- 
whcn present or positive, ® Avhen doubtful or indefinite, and O -when 
absent. When symptoms and signs 'were intense 4-+ was used. 
Under the column for I'eins, a single + indicated varicosities, and 
-f 4- was employed when thrombophlebitis was present. The same 
method was employed for charting results of the tests. Normal 
oscillometric readings and histamin reactions are indicated by O. 
When the oscillometer gave subnormal readings or the reaction 
was delayed, suggesting deficient circulation, the + sign -vwas used; 
4+ was recorded if the oscillometric readings were zero or if the 
histamin tost .showeil marked delay. 

Some of the records were included in the table to illustrate the 
difficulty which presents itself when attempting to classify them. 
As an example of tliis problem, consider Case B-6. Tlie good pulse. 
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ubsoHoc of coldness to tlie jiarl, and negative Roentgen ray fiiulings 
■would suggest that this record belongs to the nonpathologic group. 
Hoivever, the circulatory function tests, both the oscillometer and 
histamin, definitely pointed to a deficient circulation. The contra- 
dictory findings suggest tliat the decision would rest witli tlie 
ultimate outcome of the condition of the leg and further search for 
more clinical data. Lesions were present on the leg. Gangrene 
subsequentlj’’ developed and amputation had to be performed in 
order to combat the toxemia which was progressively getting worse. 
Examination of the vessels of the amputated limb showed advanced 
arterial disease, thereby proving that the tests for circulatory func- 
tion were helpful in pointing out the existence of impaired circulation 
despite tlie negative Roentgen ray and the lack of physical findings. 

In Cases A-75 and A-77, conditions were reversed. The Roentgen 
rays showed evidences of calcification, but the tests were negative 
on all counts. The clinical background was one of normal or effi- 
cient circulatory function. Such cases were listed in Series A 
because the evidence, despite the Roentgen ray finding of calcifi- 
cation, was decidedly in favor of good circulatory function. 

Discussion of Results and Evaluation of the Tests.— The data 
obtained from the records of the two series of patients were arranged 
in tabular form for statistical purposes and comparison. This 
information can be studied in Table 3 ; 

Oscillometric Readings. In the group with good circulatory func- 
tion, the oscillometric readings of tiie legs were within normal limits 
in 76 of the 78 cases (97.4 per cent). In the feet, normal readings 
were observed in 56 cases (71.8 per cent) and in 22 cases (2S.2 per 
cent) the readings were below normal. 

In Series B (the pathologic group) 49 cases (68 per cent) had 
subnormal readings in the legs, and in 23 cases (32 per cent) tlie 
readings were normal. Readings of tlie feet showed tliat 65 cases 
(90.3 per cent) were below normal and only 7 cases (9.7 per cent) 
had normal figures. 

Briefly, the oscillometer seems to have given satisfactory or 
acceptable results in the efiicient group (76 out of 78 cases), but 
failed to maintain the satisfactory percentage in the patliologic 
group, where only 68 per cent of tlie cases showed subnormal 
readings. 

The interpretation of tlie findings in the pathologic group demands 
some discussion. At first glance one may assume tliat the oscil- 
lometer has failed to give us accurate information, since only 68 per 
cent showetl evidences of deficient circulation, and therefore should 
be discredited as a test for circulatory function. A survey was 
made of tlie remaining 32 per cent of the patients who had good 
oscillometric readings despite the fact that they were classified jn 
the patliologic group. A majority of tliis group had an increased 
blood pressure. There were no references in the literature to guide 
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Diagnosis. 

Diabetes 

Thyroid 

Diabetes 

Diabetes 

Diabetes 

Diabetes 

Diab. ; gangr. 

Diab.; threat, gangr. 
Diab.; gangr. 

Diab.; gangr. 
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pressure. 
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Negative or normal. + = Positive findings. © = Questionable or suggestive. 
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US upon tKe question, but in our experiences hjTpertensives usually 
gave high oscillometric readings, and it is quite possible that the 
increase in pressure sends the blood through with greater force 
and gives good readings despite pathologic changes in the arteries. 
However, this need not apply in every case because there were 
occasions where the oscillometer showed subnormal readings in 
patients who had hypertension. 

Another factor for consideration is the influence of the collateral 
circulation upon the readings. Since the mechanism of the oscil- 
lometer is so arranged as to give us information upon the gross 
bloodflow and the rhythmic expansion and contraction of the 
vessels, it is only fair to assume that if a satisfactory collateral cir- 
culation has been established, we may get normal readings despite 
the presence of definite disease in some of the vessels. These facts 
are presented for consideration and may explain some of the fail- 
ures of the test to conform with the clinical findings, Recently, 
de Takats^* mentioned the possibilities of the oscillometer in deter- 
mining the existence of an attempt to produce adequate collateral 
circulation. 

The value of the oscillometric readings in the feet will be con- 
sidered separately. In Series A, the readings were normal in 56 cases 
(72 per cent) of the 78, and in the remaining 22 cases (28 per cent) 
they were subnormal. The 72 per cent normal readings in tlie feet 
seem to be rather disappointing when the figures are compared with 
the excellent record of 97 per cent normal readings of the legs in 
the same group. Series A. In the patliologic group. Series B, obser- 
vations on the feet showed that 65 cases (90.3 per cent) of the 72 
had subnormal readings. 

How arc we to explain the 28 per cent subnormal readings in the 
feet of the presumably normal group. Series A? Is it because the 
instrument fails to give satisfactory results when studying the circu- 
lation in the feet or is it possible that there are either anatomic 
differences in the circulation or that early pathologic changes are 
taking place without apparent or perceptible manifestations? 

Attempting to settle this question, it may be pertinent to mention 
that tlie skin surface temperature of the toes and soles even under 
normal conditions is several degrees below the temperature of other 
parts of the body. This finding lends itself to the thought that 
there may be some anatomic condition as a result of which the cir- 
culation in the feet does not keep pace with other areas. This con- 
tention is furdier supported by tlie fact that the same discrepancy 
between tlie leg and foot percentages were noticed in the statistical 
studies of the histamin reaction. 

To summarize the merits of tlie oscillometer, it is an instrument 
which measures the degree of pulsation of the vessels in that par- 
ticular area. It removes the arbitrary personal equation when the 
presence or absence of a pulse is under consideration. It permits 
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US to^ confirm information of the circulation gathered by physical 
examination, which may be misleading in a certain percentage of 
the cases. It may indicate the establishment of a collateral circu- 
lation in a limb with definite disease of the vessels. Normal oscillo- 
metric readings are particularly significant when they confirm a 
negative clinical background, that is, absence of signs, normal hista- 
min response, and a negative Eoentgen ray. A diagnosis of an 
efficient circulation in sudi cases is warranted. 

Low oscillometric or zero readings almost invariably point to 
some impairment of the circulation. This suspicion is fmrther 
strengthened if tlie various symptoms and signs are present and 
the histamin test shows a retarded or delayed response. The 
oscillometer, however, does not help us in determining whether the 
deficiencj'' in circulation is due to a spasm of tlie vessel or to 
mechanical causes. 

Normal readings may be found in some cases where the evidence 
points to pathologic changes in the vessels. Hj'pertension and the 
existence of a sufficient collateral circulation are offered as possible 
explanations on such occasions. 

Histamin Reactions. The results of tins test on the legs was 
normal in 77 out of the 78 cases (98.7 per cent) in Group A (the 
series of normal patients). In the feet tlie results were not so satis- 
factory; 56 patients showed a normal reaction, a percentage of 
71.8 per cent and in 22 cases (28.2 per cent) the reaction was delayed. 
In Series B, the pathologic group, 53 cases out of 72 had a delayed 
reaction and, in 19 cases, the reaction was normal (73.6 per cent 
and 26.4 per cent respectively). 

The best results were obtained in the normal group. In the patlio- 
logic series a good response to histamin was found in 26.4 per cent 
of the cases. Again, Bie question of reliability of the test is raised. 
The same arguments hold true for the histamin test as were offered 
for the oscillometer, particularly the possibility of the establishment 
of a satisfactory collateral circulation. The fact that in 13 of the 
19 patients the normal response to histamin was confirmed by 
normal oscillometric readings is sufficient argument against con- 
demning these tests and against deciding that they fail to detect 
patliologic conditions. On the contrarj'^, may we not assume that 
their results stronglj' suggest that an efficient collateral circulation 
has taken over the burden of suppljdng the tissues in these 
extremities? 

The results of the histamin reaction when investigating the cir- 
culation in tlie feet showed practically the same percentage as 
those obtained with tlie oscillometer. The discussion of the dis- 
crepancies of die oscillometric findings in tlie feet may be appliwl 
to the histamin test. Further comment upon tlie variations would 
be mere repetition. 
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A comparison of these two methods of study is arranged in 
Table 4: 


Tabie 4. — CpMPAKATivE Eiguhes akd Percentages of Osciebometric Readings 

■ AND Histamin Reactions. 



1 Series A (78 cases). | 

I Series B (72 cases). 


j Normal. 

1 

Below 

normal. 

1 

1 Normal. 

Below 

normal. 


i 

No. 

Per 
cent. 1 

1 

No. 

Per 1 
cent. 

1 

No. 

Per 1 
cent. 

No. 

Per 

1 cent. 

Legs; 

Oscillometer 

76 

1 

1 1 

97.4 

2 

1 

, 2.6 ' 

23 

. 1 

1 1 

49 1 

i 

Histamin 

77 

98.7 

1 

1.3 

19 

26.4 

53 

73.6 

Feet: 

Oscillometer 

t 

1 50 

71. S 

22 

28.2 

7 

9.72 

65 

90.3 

Histamin, 

i 56 

71.8 

22 

i 

28.2 

6 

8.33 

65 

90.3 


Summarizing the merits of the histamin reaction, a prompt normal 
reaction is indicative of a satisfactory peripheral circulation. It 
may be looked upon as a guide for the condition of the capillaries 
and peripheral circulation and gives us information indirectly as to 
the status of the deeper and larger vessels. This information may 
be of value in determining whether there is sufficient or ample blood 
supply to that extremity. It may indicate the ‘presence of an 
adequate circulation when dealing with pathologic extremities. 
This information may be of value in determining the site for ampu- 
tation in selected cases. 

Wliether or not the histamin reaction test is superior to the oscil- 
lometer is not easily decided. The comparative figures in Table 4 
seem to be slightly in favor of the histamin test. This slight advan- 
tage may be counterbalanced by the fact that the element of personal 
equation enters in the interpretation of the results and in the tech- 
nique. Judging from Table 4, one can see that the tAvo tests 
employed have practically similar percentages. When the oscil- 
lometer checks up with the clinical picture, almost invariably the 
histamin shows the same result. When one test does not confirm 
tlie clinical picture, as a rule tlie other gives a similar result. When 
tlie histamin test and the oscillometer indicate good function or a 
deficient circulation, experience has taught us to accept tlieir 
findings regardless of the results of the Roentgen ray or the presence 
of some isolated s;;)'mptoms or signs. 

Discussion of the Significance of the Various Accepted Symptoms and 
Signs in Deficient Circulatory Function. An analysis of the incidence 
of these symptoms was made in both series. The results are 
arranged in Table 5 : 
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Tabm 5.— Ebequenct and Pehcbntages of Symptoms in Grodps A and B. 


Series B (72 cases). 
(Pathologic.) 


Series A (7S cases) . 
(Efficient.) 


Gases. 


Cramps 42 

Coldness 42 

Pains 43 

Numbness 15 

Burning 7 


Per cent. 

Cases. 

Per cent. 

. 5S.3 

29 

37.0 

5S.3 

27 

34.6 

59.7 

16 

20.5 

20.8 

S 

10.2 

9.7 

6 

7.6 


Glancing over the table, one is impressed not only with the com- 
paratively low percentages of such prominent sj^mptoms as cramps, 
coldness and pains in the pathologic group but also their unexpected 
frequency in the series of patients witli eflBcient circulation. 

An analysis was made of the 42 patients in the pathologic group 
who complained of cramps. As a rule, this sjonptom is accompanied 
by one or more of tlie other complaints. In 6 cases, cramps were 
the onl 5 '^ complaint. Similarly, in 36 of the 42 patients there were 
other physical evidences of deficient blood supply. 

The circulatory function tests showed an impaired circulation in 
31 of the 42 patients. 

In Series A, the efficient group, there were 29 patients (37 per 
cent) who complained of cramps. The absence of the more complete 
combination and array of sjanptoms and signs was apparent. 
Although coldness of tlie part was also present on examination in 
17 of the 29 cases, the physical signs failed to point definitely to 
impaired circulation. The circulatory tests likewise failed to con- 
firm any suspicions of deficient circulation in 27 out of the 29 cases. 
Eighteen of this group were Roentgen rayed; in 15 cases there were 
no evidences of calcification. 

From the above analysis we may conclude tliat such symptoms 
as cramps, coldness and pains appearing in one combination or 
another are significant when they are confirmed by tlie various tests 
for circulatory function. l^Tiile single sjTnptoms may cast suspicion 
upon the efficiency of the circulation, tliey often fail to receive ade- 
quate support from the other methods of study. This is particularly 
true with sucli sjunjitoms as coldness of the feet and a history of 
pain which may be vague and, in many instances, may be attributed 
to some orthopedic condition or to neuritis. 

Discussion of Results and Significance of the More Prominent Signs 
Found in Circulatory Disturbances. In tlie course of the physical 
examination, tlie following findings were emphasized: (a) Ihe 
degree of pulsation of tlie dorsalis pedis artery, whether absent, 
questionable, diminished or good; (b) evidence of sclerosis to the 
palpating finger; (c) coldness; (d) the lesions mentioned above in 
the introductory remarks, and (c) the condition of the veins. Tlie 
relative frequency and percentage of the i-arious signs arc arrangtn 
in Table 6: 
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TaULK 0. — InCIDKNCK and PEItCEN'rAOES OP THE SiGNS IN THE TwO GrOUPS. 

Series A (78 eases) . Series B (72 cases) . 

(Efficient circulation.) (Pathologic group.) 


Cases. Per cent. Cases. Per cent. 

Pulse: 

Good 61 78.2 19 26.3 

Questionable 6 7.6 4 5.0 

Diminished 11 14.2 22 30.61 . 

Absent •• 27 37.5/ ' 

Sclerosis: 

Present 6 7.6 67 79.1 

Suggestive 10 12.8 

Coldness: Present 22 28.2 67 79.1 

Lesions: 

Present. 13 16.6 52 72.2 

Suggestive 7 8.9 5 6.0 

Veins: 

Varicose 8 10.21* 7 9.71^ 

Thrombophlebitis 15 19.2/ 14 19.4/ 

* 23 (29.5 per cent). f 49 (68 per cent). t 21 (29.1 per cent). 


(a) The dorsalis pedis pulse seems to be the main objeetive when 
one is searching for information concerning the circulation of the 
feet. It is easily found on the outer aspect and running parallel 
to the first metatarsal bone. It is superficial and can be rolled by 
the palpating finger, thereby giving us some information as to the 
presence or absence of sclerosis. 

A good pulse was noticed in 61 cases (78.2 per cent) in Series A; 
in 6 patients the pulse was diminished, and in 11 patients the pulse 
was questionably diminished. One may expect to find a certain 
percentage of presumably normal patients with some diminution 
of the pulse. However, the pathologic group showed that m 19 
patients (26.3 per ce7it) there was a good dorsalis pulse. The relatively 
high percentage of good pulsation in patients who have definite 
evidences of arterial disease is suflficient ground to question the 
reliability of this sign as a guide for studying the circulation. It may 
be of interest to mention that among the 19 patients vdth good 
dorsalis pulsation, there were 3 patients with diabetic gangrene, 
3 with threatened gangrene, 1 with a trophic ulcer, and 1 patient 
had arteriosclerosis Avith claudication. Although in some cases of 
diabetic gangrene a good pulse may be explained by our more 
modern conception of the pathogenesis of gangrene along the lines 
of deep infection and mechanical interference of the local blood 
supply, neA^ertlieless Ave must take cognizance of the fact that a 
good pulse may give us a false sense of security. 

(6) Sclerosis of the dorsalis pedis artery was found in 57 patients 
(79.1 per cent) in the patliologic group, and in 6 cases (7.6 per cent) 
of the presumably normal group. Series A. Its presence signifies 
tliat changes liaA'e taken place in tlie arteries and furtlier inA'estiga- 
tion Avitli circulatory function tests and Roentgen ray studies are 
Avarranted. The finding of sclerosis and its A'alue as a guide to 
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circulatoiy function is questionable. It does not necessarily prove 
tliat all tlie vessels are similarly in-\'ohTd, and the always existing 
question of an adequate collateral circulation having been estab- 
lished, must be kept in mind. 

(c) Coldness was found in 57 cases (79.2 per cent) of the patho- 
logic group, but was also present in 22 of the efficient circulation 
series (2S.2 per cent). Although its high incidence in the pathologic 
group is similar to the frequency of sclerosis, one hesitates to attach 
the same importance and signfficance to this finding because it is 
more or less common and is met with in too high a percentage 
among the normals. 

(d) Lesions. The variety of lesions which may be found in the 
lower extremities, and tlieir significance, were discussed in detail in 
a pre’idous publication. They were found either singly or in com- 
bination. The presence of tliese lesions indicates that pathologic 
changes have taken place in the smaller vessels and indirectly 
suggest involvement of the larger arteries. Such individuals may 
be labeled as potential cases of gangrene. Tlie importance of their 
earl 5 '- recognition is ob^dous. 

(e) Veins. Changes in the veins in the form of varicosities or 
tlirombophlebitis were found in 23 cases (29.5 per cent) in Series A, 
and 21 cases (29.2 per cent) in tire pathologic group. Series B. 
Although it is possible that infection in the veins may ultimately 
have some influence upon the condition of tlie arteries, as in Buerger’s 
disease, the similar percentages in both groups fail to establish ffiis 
possibilitity as a factor in determining the status of tlie circulation. 
However, the number of patients vith varicose veins observed in 
these studies is too small to warrant any conclusions. 

Rocnigenog rapine studies were carried out in 111 patients; 48 m 
Series A and 63 in Series B. In the pathologic group (Series B), 
51 cases (81 per cent) out of tlie 63 showed evidences of calcification; 
in 12 cases (19 per cent) tliere were no evidences of disease noted in 
the I'essels despite the fact that the history, physical e.\amination 
and the circulatory tests all indicated a delicienc}’’ of tlie circulation. 

The records of tliese 12 cases were e.xamined in an effort to learn 
why tlie Roentgen ray reports were negative when all the ewdence 
pointed to tlie presence of a pathologic condition. In this group 
were found cases of Eajmaud’s disease, thromboangiitis obliterans, 
acute thromboarteritis, embolic occlusion and S diabetics, 4 of 
whom had tlireatened gangrene. In Rajmaud’s disease and embolic 
occlusion the vessels in tlie involved area may be perfectly normal, 
tlie seat of tlie trouble being higher up; tlie Roentgen ray therefore 
cannot be ex-pected to offer us any assistance. In Buerger’s disease 
tlie underlying lesion is one of inflammation, chronic and insidious 
in cliaracter, and the I'ahie of Roentgen ray in making the diagnosis 
is questionaWe. Samuels*® noticed that in many cases of tlirombo- 
angiitis obliterans tlie Roentgen ray findings are negative, unless 
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tills condition develops in older patients vlio luu’e arteriosclerosis, 
in whieh e^'ent the roentgenogram may sIioav e\ndences of calei- 
fieation. 

In diabetics Avho have a tendency to develop atheromatous 
changes in the vessels with a resulting deficiency in circulation, it 
is a question whether Roentgen ray examination can detect this 
pathologic condition of the arteries. 

The results in the efficient circulation group showed 39 cases 
with negative findings and 9 cases with evidences of calcification. 
Of the 9 cases with calcification, 8 had a good dorsalis pedis pulse 
and the circulatory function tests showed an efficient circulation in 
practically all of them. 

It would seem that the attitude to assume in these cases is that 
the Roentgen ray gives us information as to the presence or absence 
of calcification, the degree of calcification, and what vessels are 
involved. However, it is important for one to have a clear idea 
that calcification of an artery is one thing and that the status of 
the circulation of this vessel is another. The presence of sclerosis 
and calcification does not necessarily mean that the circulatory 
function has been definitely impaired. Then again we must remem- 
ber that even in extensive arteriosclerosis there may have been 
established an adequate collateral circulation with a satisfactory 
blood supply to the parts. This may explain the good results of 
the circulatory function tests in some cases of arteriosclerosis. 

Summary. The importance of studying circulatory function in 
the extremities is stressed. The various methods of investigating 
the status of the circulation in the lower extremities have been 
enumerated and analyzed. 

The suggestion that tlie ordinary metliods of careful history 
taking and a thorough physical examination will yield sufficient 
and satisfactory information is questioned. 

The symptoms and signs of deficient circulation were studied in 
150 patients. Oscillometric readings and the reaction of the capil- 
laries to histamin were observed in each patient. Roentgen ray 
examinations of the vessels were made in 111 patients of the series. 

The cases were placed in two groups: Series A, including the 
78 cases where the circulation was found to be efficient and pre- 
sumably’’ normal, and Series B, with 72 cases, where e-vidences of 
impaired circulation were found. 

Evaluation of the individual tests proved difficult and the con- 
clusions must necessarily be more or less arbitrary. However, one 
may get some comprehensive idea of what may be expected of 
these methods of investigation. 

Conclusions. The merits and failures of the various methods of 
study appear to be as follows: 

The oscillometer measures ’tlie degree of pulsation of ’the vessels 
in a particular area without personal equation as an arbitrary factor 
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in determining results. It gives information about the deeper 
vessels whicli cannot be palpated. It may suggest the existence of 
collateral circulation when definite lesions of the vessels are apparent. 
In some cases, hypertension may give higher readings. It compares 
favorably with other accepted methods of testing circulatory 
function. 

The readings in the legs in Series A were most satisfactory (97.4 
per cent of the efficient circulation group were normal) . In Series B, 
the pathologic group, the oscillometer indicated a deficient circula- 
tion in 68 per cent of the cases, while the remaining 32 per cent had 
normal readings. Hypertension and an adequate collateral blood 
supply may account for many of the good results of the circulatory 
function tests in the pathologic group. 

The reaction of the capillaries to histamin indicates tlie condition 
of the superficial circulation and indirectly of tlie deeper vessels. 
It may be employed as a guide to the capillary circulation and 
nutrition of the tissues. This information may be of practical value 
to the surgeon when considering the site for amputation. It is 
also a good guide in determining die status of the circulation. In 
this respect it ranks with the oscillometer in value. In the efficient 
circulation group, Series A, the histamin reaction in tlie legs showed 
a normal result in 77 cases out of 78 (98.7 per cent). In the patho- 
logic group, delayed reactions were found in 73.6 per cent of the 
cases. The discrepancy is explained on the basis of the successful 
establishment of collateral circulation. 

The outstanding symptoms such as cramps, coldness, pains, 
numbness and burning are analyzed relatiim to their frequency and 
significance. Cramps and coldness are mentioned as complaints in 
42 cases (58.3 per cent) in Series B, but were also found in 37 and 
34.6 per cent respectively in the efficient circulation group. Pam 
was recorded in 59.7 per cent of tlie pathologic group and in 16 cases 
(20.5 per cent) in Series A. Symptoms, particularly when two or 
more are present, may suggest circulatorj”- disturbances, but these 
suspicions must be confirmed by tlie various tests for studying the 
circulation. 

Physical examination of the extremities may tlirow some light 
upon the status of the circulation by ascertaining the dorsalis pedis 
pulse, palpating for sclerosis as well, noting the warmth or coldness 
of the foot, searching for various types of lesions and the condition 
of the veins, A good pulse is a welcome sign but may give misleading 
information as to tlie exact condition of the otlier vessels. Simi- 
larly, the presence of sclerosis need not necessarily mean that the 
circulation is impaired. 

Roentgen ray studies in 111 patients of the 150 showed ei'idences 
of calcification in 51 cases out of 63 (81 per cent) in Series B, the 
patliologic group, and in 12 cases (19 per cent) the findings vcre 
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negative. In tlie efficient circulation group, out of 48 cases studied, 
39 were negative and 9 showed calcific deposits in the vessels. 

The possibility of good circulation function existing despite e^’i- 
dences of calcific deposits in the vessels is discussed. It is question- 
able whether the Roentgen ray will reveal early atheromatous 
changes in diabetic vessels and the inflammatory changes in 
Buerger’s disease. 

Conclusions. The usual symptoms and signs that one expects 
to find in patients with impaired circulation are often unreliable. 
When they are prespnt in combination, circulatory disturbances 
may be suspected. However, in order definitely to establish the 
diagnosis of arterial disease, the various circulatory tests should be 
employed. 

All of the newer methods of study have merit. Some are more 
practical than others and may be more readily applied. The oscil- 
lometer and the capillary response to histamin are especially valuable 
in determining the status of the circulation, particularly to exclude 
pathologic conditions, and are fairly good guides in determining the 
presence of an efficient collateral blood supply. 

Skin surface temperature studies are of value in distinguishing 
the vasospastic from the occlusive form of arterial disease. 

Information derived from the various tests may be helpful (1) to 
the surgeon when the question arises as to the advisability of oper- 
ation for the relief of arterial spasm; (2) when amputation has been 
decided upon, in some selected cases, the site for operation may be 
determined by the results of the studies; (3) in differential diagnosis 
of vascular disease; and (4) in early diagnosis of impaired circulation. 

Note. — The author gratefully acknowledges the many courtesies of Dr. Thomas 
McCrae and of the visiting physicians to the Philadelphia General Hospital and 
Jewish Hospital for the privilege of observing patients on their services. 
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Diseases of the Thyroid Glaistd. By Cecid A. Joel, M.S., B.Sc. (Bond.), 
F.RiC.S. (Eng.); Senior Surgeon to the Royal Free Hospital and the 
Miller General Hospital; Surgeon to the Cancer Hospital, etc. Pp. 682; 
283 illustrations and 24 colored plates. St. Louis: The C. V. Mosby 
Company, 1932. Price, Cloth, S20.00. 

Among the several monographs on this subject that have recently 
appeared, this one by Joll is perhaps the most comprehensive and as 
a reference work it probably has no equal. The preliminary chapters on 
the anatomy, embryology and physiolog}'^ are complete in every detail. 
Then there are chapters on the rarer diseases of the thjuoid such as acute 
thyroiditis, tuberculosis, syphilis, Riedel’s disease, lymphadenoid and 
parasitic diseases. In the first part of the book are also included chapters 
on the parathyroids and th 3 rroglossal cysts and tumors. 

An extensive section of the book is given over to the discussion of simple 
goiter, which the author divides into three classes: parenchymatous, 
colloid and nodular. As parenchjnnatous goiter he considers the thyroid 
enlargement due to an increase in the epithelial elements of the gland with- 
out appreciable colloid accumulation. The nodular goiters are divided 
into those which are diffuse or multiple (adenoma) and the localized or 
single, in which he includes the colloid adenoma, fetal adenoma and non- 
parasitic cysts. These diseases are considered in detail, pointing out the 
symptomatology, pathology and the prophylactic as well as the active 
treatment. 

The author gives his own classification of malignant th 3 T:oid tumors, 
which he treats by radical resection followed by radium or Roentgen 
irradiation. Thyrotoxicosis is treated more fully than any of the other 
diseases, and the reader is enabled to gain a picture of the disease from the 
time of Parry and Basedow to the present. In discussing the etiologic 
factors the author takes issue with Crile’s theory that thyrotoxicosis is due 
fundamentally to disorder of the adrenals. He concludes: “It is doubtful 
that there is anjf firm basis for the theory of an adrenalin origin for exoph- 
thalmic goiter or that operations on the adrenal glands for thyuo toxicosis 
are justifiable.” In discussing the pathogenesis of thjTotoxicosis, the neuro- 
genic, thyrogenic, endocrine and constitutional predisposition theories are 
described. The symptoms and their causes are discussed in detail, giving 
the various technics for estimating the basal metabolic rate. There is a 
comprehensive chapter on the cardiovascular system in toxic goiter. Under 
the medical treatment, rest in bed, diet, sedatives, cardiac stimulants and 
iodine are discussed, as well as the dangers of the latter drug. Radiological 
treatment is reserved for the primary^ form of thjTotoxicosis associated with 
great restlessness and irritability and a large goiter. The surgical treatment 
of thyrotoxicosis is classified under three heads: intraglandular injections, 
ligation of thyroid arteries and thyuoidectomjE The first method the author 
describes but does not recommend; ligation of the superior arteries however, 
he believes to be a useful operation. ThjToidectomy is discussed vdth much 
detail of pre-operative preparation, anesthesia and surgical technic. Com- 
plications and treatment are also fully considered. 

The book is beautifully printed and illustrated, many of the anatomical 
and histologic plates being in color. The pen and ink illustrations of the 
operative technic, however, fall lielow the standard set by the other illus- 
trations. Full references are given at the end of each chapter. The autlior’s 
style is clear and fluent and although he mentions the work and views of 
other VTitei-s, he invariably expresses his own opinions based on his ovii 
wide experience. L. F. 
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Tub Eldridge Eeeves Johnson Foundation Lectores. Adventures in 
Biophysics. 63 ’’ A. V. Hide, Sc.D.j LL.D., M.D., F.R.S., Foulerton 
Research Professor of the Ro 3 'al Societ}'. Pp. 162; illustrated. Phila- 
delphia; Universit 3 '^ of PemiS 3 dvama Press, 1931. Distributor; Charles 
C Thomas, Springfield, 111. Price, 83.00. The Mechanism of Nervous 
Action. B 3 ’^ E. D. Adrian, M.D., D.Sc., F.R.S., F.R.C.P., Foulerton 
Research Professor of the Ro 3 'al Societ 3 E Pp. 103; 35 illustrations. 
Philadelphia; Universit}"^ of Penns 3 dvania Press, 1932. Price, $2.00. 

The Jolinson Foundation for Research in Medical Physics was established 
in 1929 at the Universit 3 ’^ of Pennsylvania. Its purpose is to further research 
in the ph 3 ’-sical aspects of the medical sciences and generally to develop the 
relation and appheation of ph 3 'sics to medicine. As part of these acthdties 
the Johnson Foundation Lectures were begun in 1930 as a means for present- 
ing from time to time outstanding scientific advances in such fields of 
investigation. The two volumes here reviewed are based upon the first 
two lectures. The Director of the Foundation deserves congratulations 
for his choice of lectures. Professors Hill and Adrian are not onl 5 '^ scientists 
of international repute — both are winners of the -Nobel prize — but they 
have the facult 3 ’- of presenting in a delightful manner subjects unfamiUar 
to the profession at large. Yet their subjects, belonging to the relatively 
new field of Bioph 3 'sics, are of the utmost importance to biolog}’^ in general 
and to medicine in particular. 

Professor Hill’s choice of the title “Adventures in Bioph 3 ’^sics” is a happ 3 '^ 
one. He tells in fact of his scientific adventures, of the “real reasons why 
we did the things we did, the dela 3 's and imperfections and perple;dties 
which beset us, the misery of continual failure and the jo}’’ of occasional 
success.” It is a very human account that he thus gives of his investigations 
of various ph 3 'siologic problems of osmotic pressure of muscle and of blood, 
of the state of water in tissues, of the mechanics of muscular contraction, 
and of other subjects. 

Professor Adrian’s book is as readable, and as pleasantl}' conversational as 
the preceding. He tells of the development of electroph 3 ’siology, of the 
action of the sense organs, of pain, of discharges in motor nerve fibers, 
and of the actiidt}’’ of nen’e cells. 

Both of these little books are well worth the reading; the}’’ not only tell 
of new advances in knowledge, but are ■written b}’ men who were largely 
responsible for making the advances; and with aU, the}’’ give a I’ii’id account 
of the human side of scientific research. B. L. 

Robert Koch. I. Teil 1843-1882. By Bruno Heymann, A. 0. Pro- 
fessor an der Universitiit zu Berlin. Grosse Manner Studien zur Biologie 
des Genies. Herausgegeben von Wilhelm Ostwald. Zwolfter Band. 
Pp. 353; illustrated. Leipzig; Akademische Verlagsgesellschaft m.b.H. 
1932. Price; paper, 16 AI.; cloth, IS AI. 

This, the 12th volume of Ostwald’s series of biographical studies on the 
biolog}’ of genius, plunges in medias res in a way that gives but httle informa- 
tion about the rest of the series. Without Preface or Introduction, the 
story begins -with a description of Koch’s birthplace and his ancestors 
which soon leads to details of liis own birth and youth. And so it runs 
through 330 pages that, appropriately for the year 1932, carry us to the 
discovery .of the tubercle bacillus. The etiology of anthrax, technical 
bacterioiogic and photomicrographic procedures, etiolog}’ of wound infec- 
tions and such like furnish the bulk of the subject matter. Paper, type and 
illustrations are excellent, and the Reidewer wishes especially to commend 
the different headings at the top of each page, instead of the customary 
endless repetition of the titles of the book and chapter, E. K. 
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activity than other tissues in either the infeeted or normal rat; that 
the leprous tissue is remarkably constant in lipolytic action compared 
with other tissues, and that the presence of severe leprous lesions 
lowered the lipolytic activity of most of the tissues in the body. 


SURGERY 
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I. S. RAVDIN, B.S., M.D., 

J. -WILLIAM WHITE PROFESSOR OF SURGICAL RESEARCH, UNIVERSITT OF PENNSYLVANIA, 

AND 

C. G. JOHNSTON, M.S., M.D., 

INSTRUCTOR IN SURGERY, UNIVERSITY OP PENNSYLVANIA, 
PHILADELPHIA, PA. 


Postoperative Pulmonary Complications. — Ever since the introduc- 
tion of ether as an anesthetic agent, respiratory complications after 
anesthesia and operation have added to the morbidity and mortality 
of surgical procedures. For many years the more severe of these com- 
plications were known as “ether pneumonia.” With the advent of each 
new anesthetic, claims were made that the incidence of respiratory 
complications would be reduced after its use. Unfortunately the claims 
too often proved to be untrue. Complications were often as frequent 
after local anesthesia as after general anesthesia. 

In 1920, Cutler and Hunt {Arch. Surg., 1920, 1, 114) suggested 
that minor pulmonary infarction could account for a large number of 
the postoperative respiratory complications. Shortly after this the 
attention of srugeons was called to a hitherto rarely recognized lesion, 
which has since become known as pulmonary atelectasis (Leopold, 
Am. J. Med. Sci., 1924, 167, 421). Surely embolism could not account 
for this complication, and with increasing care in the examination of 
patients with respiratory complications after operation, the incidence 
of atelectasis has increased. 

Within the past several months tAvo articles have been published 
whieh reemphasize the incidence, morbidity and mortality of these 
troublesome complications (Eliason and McLaughlin, Smg., Gynec. 
and ObsL, 1932, 55, 716; King, Ibid., 1933, 56, 43). In the former study 
there Avere 120 cases Avith postoperative pulmonary complications in a 
series of 7326 operations, a morbidity of 1.68 per cent. Of the 120 
cases 32.5 per cent died, AALich account for 15.5 per cent of their total 
operative mortality. The yearly variation of the complications was 
no greater than would be expected in this type of statistical data. 
The incidence of these complications in the earlier and later papers, 
except that of King, has been remarkably constant, 2.5 to 3.5 per cent 
(Whipple, Snrg., Gynec. and Obst., 1917, 25, 621 ; Elaatn, J. Am. Med. 
Ass7i., 1924, 82, 389). Bronchopneumonia was the complication in 
about one-third of the cases AA’hile atelectasis aa'gs the complication in 
less tlian one-sixth of the Eliason and jMcLaughlin series. Only 18 cases 
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of lobar pneumonia were encountered, while in 9 pulmonary embolism 
was the cause of the complication. 

Similar to the findings of Featherstone {Brit. J. Svrg., 1925, 12, 
487) and Ravdin and Kern {Arch. Surg., 1926, 13, 120) there were 
more postoperative pulmonary complications during the winter months 
when upper respiratory disease is more common in the community. 

There is apparently no definite relationship between these compli- 
cations and the anesthetic agent. The experience in the Hospital of 
the University of Pennsylvania, from which Eliason and McLaughlin 
collected their data from all the General Surgical Services, is that local 
and spinal anesthesia are associated with postoperative pulmonary 
complications just as frequently as are ether or nitrous oxid and oxygen. 
McICittrick, McClure and Sweet (Surg., Gyncc. and Obsl., 1931, 52, 
898) have shovm that with spinal anesthesia there has been an increase 
in the postoperative pulmonary complications when compared with 
ether. Foss and Kupp (Surg., Gyncc. and Obst., 1930, 51, 798) had 
just as many pulmonary complications after spinal anesthesia as with 
inhalation anesthesia. Eliason and McLaughlin believe that there is 
a definite correlation between the incidence of the complications and 
the duration of the anesthetic, although this point is still debatable. 
It may be that the longer period of anesthesia was required for oper- 
ations which are known to be more frequently associated vith post- 
operative pulmonary complications. 

In King’s {Surg., Gyncc. and Obst., 1933, 56, 43) series there were 
7065 operations with 426 pulmonary complications, a morbidity of 
6 per cent and a mortality of 22.5 per cent in those patients who devel- 
oped such complications. However, of the patients that died after a 
respiratoiy complication, the complication was the contributing cause 
of death in only 37, an actual mortality due to the respiratory lesion 
of 8.2 per cent of the respiratory morbidity. Thus, while the morbidity 
in King’s series is higher tlian is that found in Eliason and McLaughlin’s 
series, the mortality of the morbiditj' is considerably lower. This 
would seem to indicate that many of King’s cases were of a much milder 
nature than those considered in tlie data of Eliason and McLaughlin. 
If one considers only the severe cases which King reports, his figure for 
the morbidity would be 0.73 per cent, which is even somewhat lower 
than that of Eliason and McLaughlin. In King’s data the respiratory 
complication was the cause of, or the major contributing cause of death 
in 0.52 per cent of tlie 7065 cases; while in tlie 7326 cases of Eliason 
and McLaughlin the mortality in cases with pulmonary complication 
in the whole series was 0.54 per cent. Both papers report a higher 
incidence in men than in Avomen, but King found no seasonal variation 
of the complications. In both scries high abdominal operations tyere 
accompanied by a higher incidence of complications than operations 
on any other site. 

Churchill and McNeill {Surg., Gyncc. and Obst., 1927, 44, 4S3), 
He.\d {Boston Med. and Surg. J., 1927, 197, S3) and Powers {Arch. 
S 7 irg., 1928, 17, 304) have found that following upper abdominal oper- 
ations the vital capacity’ was reduced 50 to SS per cent of the pre-oper- 
ative ler-el tvhile in lower abdominal operations it wiis reduced 20 to 
70 per cent. Overholt {Arch. Surg., 1930, 21, 1282) found that a 
disturbance of the normal subatmosphcric pressure in the peritonea! 
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cavity, as results after the entrance of air, causes a restriction of dia- 
phragmatic activity, and Muller, Overholt and Pendergrass {Arch. 
Svrg., 1929, 19, 1322), SiSE, Mason and Bogan {Anesth. and Analg., 
1928, 7, 187) and Patey {Brit. J. Sitrg., 1930, 17, 487) have shown that 
following an abdominal operation there is a diminished excursion of 
the diaphragm, which results in diminished pulmonary ventilation. 
The lowered vital capacity is probably also in large part due to a 
splinting of the abdominal musculatui-e because of pain and the unwill- 
ingness of the patient to breath normally, together with the change in 
the intraperitoneal pressure, which is associated with an abdominal 
exploration. Certainly the last Avord has not been said on the perennial 
subject of postoperative pulmonary complications. 
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The Danger of Peripheral Nerve Injuries from Intravenous Injection 
and Its Avoidance. — Following the careful observation of 5 instances 
of serious and lasting injury to the median nerve or to the lateral or 
medial cutaneous antebrachial nerves from intravenous injection of 
calcium preparations, Zutt {Deutsch. med. Wchnschr., 1932, 58, 1321) 
feels that, although the frequency of nerve injury is comparatively 
small, the effects are of sufficient importance to justify every effort 
for its avoidance. The author directs attention to the topographic 
anatomy of the veins and nerves lying in the elbow region and points 
out that the median vein which connects the cephalic, and the basilic 
veins at the elbow is the only aA^ailable one which is not accompanied 
by nerves or which does not overlie a nerve. Nerve damage can with 
certainty be avoided only if intravenous injections be made into thig 
median vein. The author points out, hoAvever, that OAving to anatomic 
variations, to subcutaneous fat and to the state of laxity of the subcu- 
taneous tissues, it is not alAA’ays possible to utilize this A'^ein. "V^ffiere 
such is not the case intravenous injections should always be made into 
the cephalic vein because in the event of periA’^enous escape of solution 
the only nerve Avhich might be damaged is the lateral antebrachial 
sensory nerve. If, hoAvever, injection be made into the basilic A’^ein, 
it is impossible to aAmid the danger of damaging either the corresponding 
medial sensory nerve or the underljnng median nerA-e or both of these 
nei’A-es. The author points out the interesting fact that CA-ery instance 
of nei'A^e damage from intraA^enous injections AAdhch has come to his 
personal attention Avas associated AA'ith tlie injection of a salt of calcium 
and lie suggests, therefore, that especial care be obserA^ed Avhere this 
drug is employed. 
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Intravenous Vaccine Therapy in Chronic Arfchritis.— Clawson and 
Weatherby (Ann. Inf. Med., 1932, 5, 1447) report the results obtained 
by others as well as by themselves indicating, if not establishing, the 
close relation between chronic arthritis and streptococcal infection. 
They also present the results of a series of animal investigations which 
show that subcutaneous administration of vaccine produces relatively 
little increase in immunity as measured by the agglutination titer and 
by local tissue response to the subcutaneous injection of living strepto- 
cocci. At the same time subcutaneous administration of vaccine not 
only fails to desensitize but actually promotes hypersensitiveness or 
allergy. They furtlier establish the fact that nonspecific vaccine 
therapy is detrimental ratlier than beneficial in animals. In contrast 
to these findings experiments indicate that the intravenous admim's- 
tration of sti-eptococcus vaccine produces a very high degree of immun- 
ity combined with an effective desensitization. It is also demonstrated 
that the immunity is species specific for streptococci but not type 
specific. On the basis of these experimental results the authors treated 
a group of 300 patients suffering from chronic infective arthritis by 
weekly intravenous injections of streptococcus vaccine made from a 
culture obtained from a case of acute rheumatic fever and which was 
of low virulence because of its continued growth for 9 years. The 
initial dose employed was 100,000,000 organisms which was increased 
by 100,000,000 at each subsequent injection. Only slight reactions 
occurred and in only about half of the patients. The reaction seemed 
to be unrelated to clinical improvement. It was rarely necessary to 
administer more than 8 to 10 injections. Definite clinical improve- 
ment occurred in 74 per cent of the patients, questionable improvement 
in 0 per cent and no improvement was observed in about 16 per cent. 
The authors feel thatjthis method is based upon sound experimental 
investigation and that the clinical results are sufiBciently good to justify 
further employment of the method for treatment in man. 
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The Treatment of Coughs With Suprarenal; Whooping Cough.— 
Barbour (Arc/;. Pcdiaf., 1932, 49, SIO) says that the many remedies 
wliich have been offered for the treatment of pertussis differ in name 
more than in action. None of tliem has produced any decline in the 
incidence, morbidity and mortality of the disease. Eacli of these 
remedies may be roughly classified in one of the following categories; 
sedatives, antispasmodics or nonspecific proteins. The effect of the 
sedatives and antispasmodics is probably mainly one of symptomatic 
relief. Although the pertussis vaccines may liaise some specific anti- 
toxin effect, the results may be attributed largely to nonspecific protein 
reactions. There is no consi.stcnt dependence on .my one, or any com- 
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bination of the various remedies to give a prompt and a continued 
relief. Over a period of 18 months suprarenal, or thyroid and supra- 
renal and a nonspecific protein was administered to 85 cases. The 
results of the treatment were as follows: In 50 per cent (44 cases) 
there was a striking improvement of the symptoms within 1 to 2 days 
and a complete disappearance of the cough within from 1 to 4 weeks 
following the use of the suprarenal. In 20 per cent (14 cases) a prompt 
and increasing relief followed the administration of the thyroid and 
suprarenal. A complete cure followed Avithin from 1 to 4 weeks. The 
condition of 25 per cent (23 cases) responded very well to the combined 
endocrine and protein treatment, with a complete disappearance of the 
cough in from 2 to 4 weeks. In 4 cases (5 per cent) the treatment 
seemed to have little or no effect. In none of the cases was there any 
complications or sequelre. 


Immunization Against Measles by.Placental Blood. — De Souza {Arch, 
de med. d. cnfants, 1932, 35, 633) during a period of 4 years injected 160 
children who had been exposed to measles, with blood taken from the 
human placenta. The number of cases in which immunization was 
obtained varied between 85 per cent in the first year of the observation 
and 63.4 per cent in the fourth year. In those cases in which immuni- 
zation failed, the measles almost always occurred in an attenuated form, 
generally without catarrh of mucous membranes and of the bronchi. 
The death rate among the patients who contracted measles in spite 
of the injection was only 2.27 per cent, as compared to 12.7 per cent 
among the noninjected patients. It is suggested that the drop in the 
percentage of immunizations in the fourth year was due to tyndalli- 
zation of the placental blood with formaldehyde solution. This pro- 
cedure was resorted to in the fourth year because of the persistence of 
occasional suppurations, but a much smaller percentage of immuniza- 
tions were obtained with 10 cc. injections of blood so treated than with 
the 4 cc. injections of nontyndallized blood or of blood tyndallized 
without formaldehyde solution, which were given in the first 3 years. 
After the blood has been collected from the placenta under strict aseptic 
conditions and has, been sealed immediately in sterile ampules, it is 
necessary only to tyndallize without formaldehyde solution once or twice 
at from 52° to 54° C. to be ready for use. The injection is usually 
followed by a rise of temperature which usually lasts for 2 days. The 
injection should be given intramuscularly and care should be taken to 
avoid leakage into the subcutaneous tissue. The author believes that 
the immunity to measles produced by placental blood is due to the 
individuality of this blood. With its amino acids and other hypothetic 
products of internal secretion, it probably acts as a nonspecific antigen, 
stimulating the production of antibodies and resulting in a group 
immunization to anaphylactic and antiphylactoid states. 

Cyanosis in the Newborn. — Hunt {Am. J. Dis. Child., 1932, 44, 
1268) analyzed the results obtained in 118 postmortem examinations 
in an attempt to determine the more common pathologic lesions causing 
cyanosis in the newborn. It is realized that the causes of death and of 
cyanosis are not synonymous, and that several facts may be involved. 
Hemorrhage, whether intracranial, pulmonary or intraabdominal, can- 
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not be disregarded as a contributing cause in many instances. Intra- 
cranial lesions, although frequently found at postmortem examinations, 
are not ahvaj's of sufficient severity to produce symptoms. This is 
true especially of small tentorial tears, vhich must be disregarded 
usually. On the other hand, extensive unilateral or bilateral tears of 
the tentorium accompanied, as they most frequently are, by pi’ofuse 
hemorrhage, would seem sufficient cause for cyanosis. Meningeal 
bleeding may occur in the absence of tentorial lesions, and is often 
profusely distributed over the cerebral hemispheres or at the base. 
These two types of lesions are usually the direct result of I’irth trauma, 
and consequently cyanosis will appear in the first few days of life. 
The cyanosis accompanying congenital heart disease is due to the mix- 
ture of venous with arterial blood or to stasis. ^Yith such abnormal- 
ities, the blueness varies directly with the activity of the infant, and 
does not appear until several weeks after birth. Unless the lesion is 
severe, life is possible, and in some cases the child survi\'es for some 
years. The relatively few cases that were studied in this series are 
not indicative of the true frequency of cyanosis as a manifestation of 
congenital cardiac abnormalities. Pneumonia is the most common 
single lesion found in these infants. The disease does not differ from 
that seen in older children, e.xcept for the \ariability of the signs. 
The appearance of a hyalin membrane, which is probably the result 
of aspirated amniotic fluid, is more common tlian was belie\'ed formerly. 
In small amounts, this is of little significance. In the cases in which 
it forms a membrane lining the alveoli of large sections of the lung, 
it cannot but cause respiratory embarrassment. Persistent cyanosis 
appears early in the life of these infants, and this may be the only sign 
present. Other pathologic conditions may produce cyanosis in the 
newborn, but they are relatively infrequent. The greatest difficulty 
in diagnosis is usually between pulmonary and cerebral lesions. Lumbar 
puncture or roentgenologic examination of the chest maj' be of assistance 
in establishing the cause of cyanosis, but at times these procedures 
may give no aid. In the infants coming to postmortem examination, 
intracranial lesions, including hemorrhage and tentorial tears are the 
most frequent causes of cyanosis, but as a single severe entity pneumonia 
is the prominent factor. 
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Vaginal Wounds Due to Intercourse.— The German literature fre- 
qiicntlv contains reports of serious vaginal wounds as the re.sult oi 
sexuarrelations, and in reporting a case of this kind SzTiciii.o {/.riilralhl. 
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F. Gijncc., 1932, 56, 2121) states that the etiology is not always the 
same, since in some cases it is dependent on abnormal positions during 
intercourse, such as knee-elbow position, unusual size of the penis and 
developmental anomalies of the female genital organs. The case he 
reports is that of a poorly developed girl, aged 20 years, who presented 
a tear in the right vaginal va\dt large enough to admit three fingers. 
This injury followed a noi'inal intercourse and the hemorrhage was so 
severe that the hemoglobin dropped to 40 per cent. The laceration 
extended about 1 inch into the parametrium. The spurting bloodvessels 
were ligated and the wound was sutured with considerable difficulty 
as the sutures tended to tear out. Following suture the vagina was 
packed for 24 hours. It is interesting that the large majority of such 
vaginal injuries occur on the right side, as in this case, and he believes 
that this selection is due to some anatomic reason. Since the rupture 
in this case followed intercourse in the normal position it was pi’obably 
due to hypoplasia of the vaginal wall, especially since the vagina was 
so friable when suture was attempted and the girl was generally poorly 
developed. In a collected series of Neugebauer there were 22 deaths 
among 157 cases, the mortality being due to hemorrhage, sepsis and 
peritonititis. The treatment of such injuries consists primarily of 
arresting hemorrhage. If the wound is recent and uncontaminated, 
suture of the edges suffices, but in wounds of longer duration, after 
controlling hemorrhage, drainage should be instituted for a few days. 

Uterine Allergy.— In stating that uterine symptoms may be due to 
food allergy, Rowe {Am. J. Obst. and Gyncc., 1932, 24, 333) has given 
the gynecologists something to think about. The abundance of smooth 
muscle and of mucous membrane in the tubes, uterus and vagina empha- 
sizes the probability that allergic reactions may occur in this tract 
even as they do in the bronchial or gastrointestinal tracts. He believes 
that painful, irregular, scanty or profuse menstruation may be due to 
food allergy. Such distuikances may be associated with severe nausea, 
vomiting, acidosis, migraine, headaches or other allergic disturbances. 
Careful study of the patient with physical and laboratory examinations 
must be made so that all existing pathology is discovered. Gjmecologic 
lesions of all types must be ruled out in patients suspected of allergy, 
but it should be remembered that allergic reactions may accompany 
other disease pictures. Skin tests with all foods and preferably with 
other tjT^es of allergens should be carried out. Elimination diets modi- 
fied by skin reactions to foods, as well as by a history of specific food 
idiosyncrasies, should be prescribed. By the gradual development of 
such diets the allergy-producing foods can be discovered. Other con- 
ditions aside from abnormal \iterine bleeding, which he believes may 
sometimes be of allergic nature, include leidvorrhea, edema of the tubes, 
vagina or hibia and excoriation of the labia and of the surrounding skin. 

Menorrhagia Due to Blood Dyscrasias. — The occurrence of menor- 
rhagia is so frequently due to some lesion of the female generative 
organs that blood dyscrasias are not often considered as cjuisative 
factors. Kahn (,7. Am. Mrd. Assn., 1932, 99, 1563) studied 45 cases 
of blood disease in women during the reproductive period, and found 
that a normal menstrual flow was present in 51 per cent, there was 
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excessive flow in 33 per cent, while in 15 per cent it Avas diminished. 
The menstrual deviation figured prominently in the symptom complexes 
Avhich brought these patients to tlieir physicians. He believes that 
sufficient emphasis has not been placed on disturbance of the menstrual 
flow occurring in those cases in which no pelvic abnormality is present. 
In some cases curettage has been performed, but the bleeding soon 
recurs. In such cases a complete study of the blood will sometimes 
reveal an underlying blood disease as the etiologic factor, the menstrual 
disturbance being but a local manifestation of a systemic disorder. 
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Eclampsia With Amaurosis Due to Detachment of the Retinse.— 
Crowther and Hamilton (Med. J. Australia, 1932, 2, 177) report 
bilateral detachment of the retina occurring in a primipara, aged 
23 years, who developed eclampsia in the seventh month of pregnancy. 
On the date of her admission to the hospital, marked generalized edema 
was present, the systolic blood pressure was 200 and the urine contained 
large amounts of albumin. Bhu-ring of Hsion commenced the next day 
and progressively increased to almost total amaurosis in S days. The 
patient was delivered on the seventh day and had an eclamptic con- 
vulsion shortly afterward. Her condition improved rapidly after deliv- 
ery. She left the hospital in 3 weeks and showed no CAudences of 
residual chronic nephritis. Marked generalized edema, of the retina 
Avith detachment of the lower and temporal portions AA^as present in 
each eye when the patient was first examined 1 day after delivery. 
Reattachment of the retina was complete in 3 weeks.^ Residual pig- 
ment changes were striking. Vision had improved in 1 month to 
6/36 right and 6/24 left, ■ndSi proper refractiA^e correction. Hamilton 
thinks that the edema of the retina aa'us a part of the generalized edema 
of the body tissues. The dark color of the detaclunent in its acute 
stage and the residual pigment changes suggest that the source of 
origin of the edema AA'as the choriocapillaris, so that the detachment 
involved both the retina proper and the retinal pigment epitlielium. 

Association of Sclerosis of the Cerebral Basal Vessels With Optic 
Atrophy and Cupping. — Knapp (Arch. Ophtli., 1932, 8, 637) reports 10 
cases of optic atrophy AA-ith excaA'ation of the disks simulating tJiat 
of glaucoma, but AA-ithout elcA-ation of the intraocular tension. Such 
cases haA-e usually been considered as atj^jical glaucoma, the optic 
atrophy and excaA’ation liaA’ing been caused by a preA-ious rise of tension, 
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by inlierent weakness of the lamina cribrosa, or by a solution of the 
nerve fibers by an abnormal action of the intraocular fluid as it passes 
through the optic nerve. The field changes in these 10 cases were 
different from those usually seen in glaucoma. There was a tendeney 
to altitudinal defects and the blind spot changes were not characteristic. 
The progress of the loss of vision was very slow. An operation for the 
reduction of tension was performed in 2 of the cases without any effect 
on the course of the disease. The patients in this series showed general 
symptoms of a moderate general arteriosclerosis without particular 
cerebral manifestations. Their ages varied from 53 to 75 years. Stereo- 
scopic roentgenograms of the head revealed in all cases calcification of 
the internal carotid, posterior communicating, or ophthalmic arteries. 
The author believes, therefore, that the optic atrophy in these cases 
is of descending type, due either to direct pressure of sclerosed basal 
vessels on the optic nerves anterior to the chiasm, or to the development 
of areas of softening in the nerves from closure of nutrient bloodvessels. 


The Prognosis of Albuminuric (Angiospastic) Retinitis. — Heider 
and Lurmann {Munch, med. Wchnschr., 1932, 79, 1585) believe that 
the retinitis which occurs in chronic nephritis and that in malignant 
nephrosclerosis (malignant hypertension) are of the same t 3 qje and 
have the same ophthalmoscopic appearances and the same pathogenesis 
(angiospasm). In general they have also the same serious prognosis. 
Healing or improvement of the retinitis and improvement of the sys- 
temic condition occtir in a certain number of cases, especially in acute 
nephritis and eclampsia. In chronic nephritis and in malignant nephro- 
sclerosis, as a rule, any resorption of the retinitis is only temporary and 
fresh lesions recur until the time of death. T.he occurrence of angio- 
spastic retinitis in primary hypertension without renal insufficiency 
indicates the approach of renal failure which may, however, be post- 
poned for several years. The occurrence of arteriosclerotic retinitis 
does not have the same significance. In patients 'ndth malignant nephro- 
sclerosis ■with manifest renal insufficiency and retinitis the outlook is 
uniformly hopeless. The development of angiospastic retinitis is a 
similarly ominous sign in chronic nephritis. However, an edematous 
retinitis which develops coincident mth a state of pseudouremia in a 
chronic nephritis in the stage of renal insufficiency, or in a malignant 
nephrosclerosis, will subside rapidly under proper management of the 
systemic condition, and the patient may live comfortably for several 
years without recurrence of the retinitis. The authors believe that 
both the cerebral manifestations of the. pseudouremia and the retinitis 
are due to edema consequent upon arterial ischemia of the brain and 
retina. With the relief of the arterial constriction the edema subsides, 
the cerebral manifestations and tlie retinitis disappear, and the patient 
returns to his former status. Tliis improvement is usuallj’^ associated 
with a drop in blood pressure. If retinitis develops in malignant nephro- 
sclerosis without associated pseudomemia, though temporarj'^ regres- 
sion of the retinitis may occur eitlier through a lowering of the blood 
]5rcssure or through improvement in the strength of the heart, there 
will be no permanent alteration of the patient’s condition or of the 
ultimate prognosis. 
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The Relation of the Histopathology of Nasopharyngeal Neoplasms to 
Their Radiosensitivity.— To ICocher, once said Pirogoff, “The most 
perfect satisfaction which one can have in medicine conies through the 
thorough study of one special chapter in every direction and from 
every point of idew. . . And so, beginning with the clinical 

observation that some pharyngeal neoplasms responded much more 
readily to radium therapy tlian others, the oncologist — ^by subjecting 
his problem to virtually every available form of investigation — not only 
has told us why, but also has shown us how fruitfully to apply this 
knowledge to human needs. Not untimely, therefore, Beck and 
GtJTTMAN (ylmi. OtoL, Rhivol. and Laryiigol., 1932, 41, 349) recount 
the circumstances which have led up to the recognition of the three 
commonly encountered neoplasms arising from epithelial structures of 
the oropharynx and nasopharynx. Histopathologically, these three 
malignant tumors are called: (1) Squamous-cell carcinoma; (2) transi- 
tional-cell carcinoma, and (3) lymphepithelioma. Each of these neo- 
plasms presents an individually cliaracteristic microscopic picture. 
Clinically, too, the transitional-cell carcinoma and the lymphepithelioma 
behave similarly — in that, though small (often grossly undetectable), 
thej^ metastasize early to cervical lymph nodes, and their anaplastic 
cells are precociously sensitive to radium. Contrariwise, the squamous- 
cell carcinoma usually can be found without difficulty, grows sloAvly, 
invades regional lymphatics relatively late, and the well differentiated 
cells are notoriously “radio-resistant.” It follows, then, that at the 
present time surgery offers most for -the well-known squamous-cell 
tj’pes, and radium for the other two; that here, as always, efficient treat- 
ment depends upon correct diagnosis; but that if, for any reason, the 
histopathologic diagnosis is unavoidable or doubtful, the imperativeness 
of prompt action justifies the employment of a “therapeutic test” — 
which in this case is radium. 


Ten Commandments for Sinus Sufferers. — The more expediently to 
manage their cases, Mandelbauai {Laryngoscope, 1932, 42, 710) issues 
to his patients with paranasal sinusitis certain data designed to facili- 
tate recovery and to prevent recurrences. Briefly, these admonitions, 
or “commandments,” may lie set forth as follows; 

1. Do not wet your hair on leaving your home in the morning, 
particularly in cold weather. 

2. Do not swim or dive'. 

3. Do not get wet feet. 

4. Do not smoke or “drink” during acute attacks. 

Do not go without a hat except in the midsummer months, and 
not even then too long in the very hot .sun. 
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G. Do nol stay in a drauf^lit oitlier while asleep or awake. 

7. Do not overindulge in food. 

8. Do not take cold shower baths in the morning, particularly in 
cold weather, unless donning a rubber cap. If you must do so, do not 
leave the house before your body is Avarm. Better still, bathe before 
retiring. 

9. Do not wear summer underwear in the late fall, Avinter or early 
spring. 

10. Do not neglect your general health. 


RADIOLOGY 
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A Critique of the Roentgen Signs of Infantile Scurvy.— After enu- 
merating the accepted roentgenologic signs of infantile scurA^y Kato 
{Radiology, 1932, 18, 1096) holds that there is but one conclusion to 
draw, namely, that the majority of these signs are not pathognomonic. 
The continued use of such terms as the “ Trummerfeldzone ” and 
“ Wimberger’s sign” as diagnostic of infantile scurA^y leads to confusion. 
Pelkan’s triad in the diagnosis of latent scurA^y is a valuable adjunct, 
but it is not absolutely characteristic. Beading of the ribs is common 
both in infantile scurA^y and rickets. Separation of epiphyses is found 
most frequently in infantile scurA’y, but it may also occur in other 
conditions. The Avhite line of Fraenkei is the least characteristic of 
scurvy 'for it is merely a phenomenon of hypercalcification at the end 
of a long bone, which is seen in many diA^erse pathologic conditions. 
The one sign Avhich is absolutely unique in infantile scurA'-y is that of 
subperiosteal hemorrhage during the third stage of the disease. This 
can onl}^ be inferred clinically, and the final diagnosis must rest on the 
roentgenologic evidence. The author insists that these criticisms do 
not constitute an attempt to minimize the diagnostic A^alue of the 
Roentgen evidence, but he desires to emphasize the necessity of broad- 
ening the experience of both clinicians and roentgenologists in CA'aluating 
and interpreting the roentgenologic signs of infantile scurAy. 

Evaluation of Pneumo ventriculography and Encephalography. — 
Adson (/bn. J. Roeni. and Rad. Thcraj)., 1932, 27, 657) presents a 
critical tabulated revicAv of 217 cases of tumor or suspected tumor of 
the brain of Avhich 187 Avere operated on or explored. Careful neuro- 
logic examination, Avith the aid of ordinary roentgenograms and oph- 
thalmologic examination pei-mitted localization of 69 per cent of the 
tumors. Ventriculography gaA-e positiA'c localizing evidence in 25 per 
cent of the cases not localized clinically. Ventriculography is of par- 
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ticular value wlien the patient is comatose and when, therefore, it is 
difficult to elicit neurologic signs. It is valuable in distinguishing 
between tumors of tlie frontal lobe and of the cerebellum and in the 
localization of basoaraclmoiditis obstructing the 4th ventricle. Occa- 
sionally it may be resorted to in cases of ehronie brain abscess, but it 
would be unwise to employ it as a routine. Encephalography is of 
greatest value in the differential diagnosis and localization of arach- 
noiditis, posttraumatic lesions and atrophy of the brain. It is an 
unsafe prpcediue in the presence of increased intracranial pressure. The 
author is of the impression tliat encephalography is being abused since 
the clim'cal featiues are often sufficient to make possible the diagnosis 
without subjecting the patient to the distressing sjunptoms which 
attend encephalography. 


Spectrophotometric Analysis of the Color of the Skin Following Irra- 
diation by Roentgen Rays. — From their investigations, Harris, Leddy 
and Sheard (Radiology, 1932, 19, 293) conclude tliat spectrophotometry 
offers an accm'ate metliod of recording changes in color of tlie skin 
following irradiation. The coiuse of the erythema is cyclic over a 
period of months with fairly definite points at which the erythema 
is at a minimum. The pigment is immediately affected by irradiation 
and folloivs a course independent of that of the erj'thema; so that the 
hue of the skin remains constant. 


Treatment of Giant-cell Bone Tumors by Roentgen Irradiation.— 
During a period 25 years 26 cases of giant-cell bone tumor w’ere treated 
by Pfahler and Parry (Am. J. Roent. and Rad. Therap., 1932, 28 , 
167). The first ease is believed to be the earliest case on record and 
was originally considered to be osteosarcoma. All cases have shown a 
definite and satisfactory response to Roentgen therapy, more satisfac- 
tory in the young than in the old. The authors favor fractional doses 
wi^ rays of high voltage. The damage to epiphyses w^as observed. 
They believe that irradiation is definitely superior to surgery in treating 
these tumors, and they hold that curetting or crushing the bone is not 
of advantage. 


Roentgen Ray Therapy in Dermatology. — It is held by Fox (Arc/;. 
PJtys. Ther., X-ray, Rad., 1932, 13, 550) that roentgenotherapy is used 
too frequently and in too large doses, especially to the exclusion of other 
therapeutic measures, for slun diseases. A large number of superficial 
inflammatory dermatoses can be cured ivithout Roentgen raj’^s, and a 
still larger number can be cured with only small amounts of radiation. 
In fact, Roentgen rays alone produce permanent cures in a relatively 
small number of skin diseases. Employment of tlie Roentgen rays is 
indicated primarily in localized or infiltrating dermatoses. A general- 
ized or universal dermatosis is by itself a contraindication for ffie use 
of Roentgen rays e.xcept for very small doses judiciously administered. 


Visceral Displacement in Pneumonia.— Among 40 consecutive cases of 
lobar pneumonia observed by C. Wu (Radiology, 1932, 19, 215) 5 showed 
displacement of the heart and trachea toward- ffie affected side, and 2- 
showed elevation of the diaphragm on the affected side. Both dis- 
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placements were noted only on full inspiration. Displacement begins 
early, sometimes before it is possible to demonstrate consolidation, 
persists usually throughout the course of the disease, and may continue 
for a time after resolution has occurred. Mediastinal displacement 
occurs more often in children; elevation of the diaphragm more often 
in adults. Roentgenologic demonstration of either displacement may 
be important in distinguishing pneumonia from pleural effusion or other 
disease. 
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Nonspecific Therapy in Mental Disorders. — Graves {Lancet, 1932, 
9, 57), in 1922, suggested that in mental disorders injections of col- 
loidal calcium oleate caused or increased a reaction in or around 
septic foci with a resulting reduction of general toxemia and improve- 
ment of nutrition, circulation and mental state. Other agents which 
have been widely used here are colloidal sulphur in oily or watery sus- 
pension and TAB vaccine. The focal effects of an infection consist 
of an active stage, appearing within 24 hours as an area of increased 
vascularity, pain, swelling, exudation and disturbance of function in 
or around any localized lesion, and a stage of resolution during which 
there is a progressive decrease in the inflammatory reaction until the 
status quo ante is reached or passed. If the sepsis is open the focal 
reaction may be enough to cause a discharge or a reduction of the per- 
sistent infection ■with the consequent cessation of mitigation of the 
toxemia and mental recovery. When the sepsis is closed, however, 
nonspecific therapy is not likely to bring about recovery especially if 
the focus contains necrotic material. The result is more likely to 
be increased toxic absorption, greater toxerm’a and exacerbation of 
symptoms. 

Viewpoints on Stuttering.— B rowi (.4to. J. Orthopsych., 1932, 2, 1) 
gives a brief symposium on the theories and practices which are widely 
employed in attempting to understand, to treat and to prevent stut- 
tering. On the basis of certain facts and principles which are common 
to most of these theories and practices, an attempt is made to formulate 
a reasonable hypothesis upon -which both therapeutic and prophylactic 
work may be based. The following procedures are suggested as the 
basis of a rational metliod of attempting to solve the problem of stutter- 
ing •';\duch, to be more exact, is the personality problem of the stutterer: 
(1) The study of each stutterer as an individual personality, striving 
and failing to adjust himself adequately to social situations through 
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speech. (2) The iippHcation of accepted ])rinciplcs of ])h.ysical and 
mental hygiene for the purpose of integi-ating the stutterer’s personality 
and enabling him to make adequate adjustments to social situations. 
(3) The instruction of teachem, parents and others in the nature of 
these principles and the training of these persons in applying them, 
’ not only as a means of treatment but as a means of preventing stutter- 
ing. (4) The conducting of research into the cause, origin and nature 
of stuttering for the pm-pose of developing, if possible, more adequate 
therapeutic and prophylactic techniques. 


Psychosis : Its Importance as a Presenting Symptom of Brain Tumor, 
— Adelstein and Carter (Am. J. Psijchiat., 1932, 12, 317) state that 
the incidence of brain tumor as a clinical entity is about 1 per cent. 
The psychosis may be the first presenting symptom. They feel that 
all cases presenting a psychosis should receive a thorough neurologic 
examination to rule out a possible organic basis. Visual and auditory 
hallucinations are of localizing value only if distinct and apart from 
the psychosis. The mental phenomena in brain tumor may be regarded 
as focal in nature only if the neurologic examination will bear out the 
localization. The cases studied, the authors feel, bear out the contention 
of Gordon Holmes that “lesions of the frontal lobe produce mental 
sjTnptoms perhaps more frequently than those of any other part of the 
brain except the corpus callosum.” 
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Bacteriophage Therapy.— It is often difficult to evaluate methods of 
treatment in man because of the many uncontrollable factors involved. 
The use of animals which are subject to certain infections offers better 
opportunities for obtaining more reliable results. The early optimism 
as to the therapeutic value of bacteriophage has been succeeded by a 
feeling of uncertainty. Colvin (/. Infect. Dis., 1932, 51, 17) reports 
from the Department of Immunology, Yale University School of hledi- 
cine, that with streptococcus Ijunphadenitis of guinea-pigs he was 
unable to find any curative value in a bacteriophage which showed 
maximum mulence in vitro against the etiologic organism. He believed 
that udtliin the tissues the conditions are such as to inhibit the action 
of a bacteriophage that is thoroughly effective in vitro, and from a review 
of the results of bacteriophage therapy in natural and experimental 
diseases of laboratory animals it appeared to him that there had been 
no real therapeutic successes since the early cx-periments of <1 Herelle 
mth fowl tj-phoid. 
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Lymph Pressures in Sterile Inflammation. — Field, Drinker and 
White (,/. Exp. Med., 1932, 56, 363) report observations on lymph 
pressure in the leg lymphatic of dogs. Sterile inflammation was pro- 
duced by immersing foot in hot water. A column of lymph was estab- 
lished by cannulating one or both of the two main lymphatics at the 
ankle of the hind leg and attaching to a vertical manometer through a 
Y tube. In one series of experiments, the foot was placed in water 
at 100 ° C. for 2 minutes. An advanced degree of inflammation resulted, 
with the production of lynnph pressures ranging from 78 to 120 cm. of 
Ijanph. This pressure, closely following the venous pressure, rose imme- 
diately upon immersion, reaching a maximum in 3 to 4 hours. The 
venous pressure reaches its greatest height in about 15 minutes. Sim- 
ilar results were obtained in inflammation produced by exposure to 
temperatures of 50° to 60° C. over longer periods of time. A rise in 
protein content of l;^rmph was noted. According to the authors, lymph 
pressure cannot be measured in a normal leg. 

Studies on Gonococcus. — The failure to obtain growth on plain agar 
is commonly used as a criterion of the Gonococcus. Segawa {Centralbl. 
f. Baht., 1932, 124, 261), however, has shown that Gonococcus adapts 
itself and gi’ows readily and in series on this simple medium when it has 
been transferred at least ten times on blood agar after isolation. He 
further found that this organism lived very much longer on plain agar 
either in a moist chamber or in the ordinary incubator than on blood 
agar. He emphasized the advantage of using such cultures for immuniz- 
ing rabbits and in preparing vaccines because of the absence of the 
blood proteins and, using suspensions from agar cultures, he was unable 
to detect any varieties among thirty-five strains of gonococci which he 
studied by agglutination methods (p. 266) nor could he find any rela- 
tionship between gonococci and any of ten differentiated meningococcus 
strains (p. 26S). There is the possibility in the Reviewer’s opinion that 
gonococci so adapted to grow on such an unnatural medium as plain 
agar may have lost in type specificity even if types of gonococci do exist 
which is at present unsettled. 


Experimentally Induced Varieties of Pneumococci, — In the present- 
day state of confusion regarding the limitations in the transformation 
of bacterial types and of readiness to accept hj^otheses based on the 
results obtained by experimental methods in vitro and in animals and 
applying these directly to epidemiologic and pathogenic studies in man, 
it is well to realize the difficulties in obtaining reliable facts. Klumpen 
{Ceniralhl. f. Bald., 1932, 124, 241) has systematically studied the pneu- 
mococci and the methods used for inducing variations. The addition 
of antiserum or small pieces of the organs of animals heated to 56° C. 
for 1 hour to broth cultures were the Gvo procedures which gave uniform 
results. The use of optochin, yeast and optochin, bile, the picking of 
daughter colonies or other methods were not regular nor reliable. He 
improved the antiserum technique by making 4- to 6-day instead of 
dailj" transfers. iMerc. colony appearances of wliich he described a 
number of forms were not found to be reliable. The changes he observed 
never went licyond the R (rough) form, were induced by measurable 
injury, and consisted in loss of tjqjc specific characters, virulence and 
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the facility to produce capsules, but the characteristics of true pneumo- 
cocci such as morphology, bile sensitmty, behavior in litmus milk, etc., 
were retained so that they could not be confused with such organisms 
as the mouth streptococci. He could not support the ^dew that pneumo- 
cocci change during convalescence from pneumococcal infections into 
the R form in that he was unable to demonstrate in material from 
healthy, sick and convalescent persons any organisms which behaved 
biologically like tlie experimentally induced R forms of true pneumo- 
cocci. The virulence he believed was probably of more importance in 
human epidemiology and pathogenicity than the type of pneumococcus, 
although Types I, II and III are generally of liigher virulence than the 
gi’oup X organisms. 
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Comparison of Trachoma Virulence in Different Sections of the 
United States.— Rice, Smith and Sort {Pub. Health Rep., 1932, 47, 
1149) note that the virulence of trachoma never has received the atten- 
tion it deserves, usually the percentage of the infected in a population 
being stated without reference to damage done. Severity is not to be 
measured by deaths but by the amount of blindness and number of 
entropions. On this basis the disease was found to be as follows: 





No. of 

No. of 




entropions to 

blind eyes to 



No. o£ 

each 100 cases 

each 100 cases 



cases. 

of trachoma. 

of trachoma. 

Missouri 


. 1609 

43.4 

8.2 

Arkansas . 


, 1037 

29.7 

7.4 

Kentucky . . 


5846 

10.8 

5.S 

Tennessee . 


. 1825 

6,1 

1.2 

South Georgia 


70S 

1,1 

0.28 


Hardening Procedures and Upper Respiratory Disease (Common 
Cold).— Gafafer {Am. J. Hyg., 1932, 16, 233) observed over 300 adults 
for 35 weeks from September 29, 1929, to May 31, 1930, when every 
effort was made to secure reports of all attacks of upper respiratory 
disease (common cold). The group that during tiie winter slept with 
windows partially open, and the group that slept vuth windows wide 
open showed no significant difference in respect of (a) frequency and 
{b) severity of attack of upper respiratory disease (common cold). In 
respect of twe of attack it was found that of the two groups the second 
(wide open windows) suffered relatively («) fewer attacks with coryza 
and sore throat, and no cough; {b) more attacks vdtli coryza, cough 
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and sore throat, and (c) more attacks with cough. The group that 
exercised outdoors less than 8 hours per week in the summer, and the 
group that exercised 8 or more hours per week, showed no significant 
difference in respect of (a) frequency, (b) severity, and (c) type of 
attack of upper respiratory disease (common cold). The group that 
exercised outdoors less than 4 hours per week in the winter, and the 
group that exercised 4 or more hours per week, showed no significant 
difference in respect of (a) frequency, (b) severity, and (c) type of 
attack of upper respiratory disease (common cold). 


Relation Between Size of Frontal Nasal Sinuses and (1) Attacks of 
Upper Respiratory Disease (Common Cold) and (2) Certain Nose and 
Throat Conditions. — Palmer (Am. J. Hyg., 1932, 16, 224) found no 
evidence of association between size of frontal sinus and (a) number 
of attacks of upper respiratory disease (common cold), (b) duration of 
upper respiratory attacks (common cold), and (c) the presence or 
absence of any one of twelve recorded conditions of the upper respiratory 
passages. 

Endemic Typhus Fever of the United States. — Dyer et al. (J. Infect. 
Bis., 1932, 51, 137) state that the rat flea (Xenopsylla cheopis) as a 
vector of endemic typhus meets the requirements of the epidemiologic 
evidence. The virus of endemic typhus has been recovered repeatedly 
from rat fleas taken at typhus foci, and finally experimental transmis- 
sion of the virus from rat to rat by means of rat fleas has been carried 
out in the laboratory. The foregoing evidence points to the rat flea 
(Xenopsylla cheopis) as a common vector of endemic typhus from rat 
to rat and from rat to man. The possibility must be borne in mind 
that rodents may be an important reservoir of typhus in parts of the 
world where epidemics of typhus occur, and it seems a reasonable 
hypothesis that epidemics of louse-borne typhus may have their origin 
from typhus transmitted from rat to man by rat fleas. 


Is the "Appalling Increase” in Heart Disease Real?— Bolduan and 
Bolduan (J. Prev. Med., 1932, 6, 321) made a study of New York 
City’s mortality statistics to determine the truth of the statements 
that there has been an "appalling increase in the death rate of heart 
disease.” The character of the basic data (death certificates) is analyzed 
and sources of errors to be guarded against are pointed out. The diffi- 
culty of classifying deaths in which there is more than one cause of 
death is discussed, and the practice of statistical offices is described. 
The pathologic changes and the etiologic factors in heart disease are 
shown not to be limited to the heart, but to include also the arteries and 
kidneys. The registered increase in heart disease is admitted and shown 
to be accompanied in New York City by a registered decrease in apo- 
plexy, Bright’s disease and deaths charged to senility. Statistics are 
presented which show that in New York City, for the population as a 
whole, the death rate from cardio-artcrio-renal disease is no higher now 
than it was 30 years ago. Similar statistics are presented for the four 
important age groups, and only in the gi-oup aged 65 years and over 
do these show any increase in the death rate from cardio-arterio-renal 
disease. 
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Typhus Fever. The Multiplication of the Virus of Endemic Typhus 
intheEatFleaXenopsyllaCheopis.— Dver and Iiis associates {Pith. 
Health Pep., 1932, 47, 9S7) show by inoculation tests on guinea pigs 
that the virus of typhus multiplies enormously in fleas. While the whole 
of a recently infected flea might contain enough virus to infect a guinea 
pig one da}' after the flea had taken an infecti^'e feeding, after an inter- 
val of 40 daj's 1/12S000 part of a flea was sufficient, showing enormous 
multiplication of the virus. 


The Experimental Transmission of Endemic Typhus Fever of the 
United States by the Rat Flea Ceratophyllus Fasciatus.— DvERand his 
associates {Pith. Health Pep., 1932, 47, 931) had pre\-ious!y shown that 
two species of rat fleas, Xenopsylla cheopis and Ceratoplndlus fasciatus, 
were incriminated in the transmission of t}'phus from rat to rat and 
from rat to man. In the present report this latter named flea, C. fascia- 
tus, is definitel}' proven to have carried the infection. The e\'idence is 
fortified by clinical, cultural, microscopic, serologic, pathologic, and 
cross immunity tests. 


The Standardization of Scarlet Fever Streptococcus Antitoxin. A 
Method Employing the Ear of the White Rabbit .— ^'eldee (Pith. 
Health Pep., 1932, 47, 1043) undertook a study to determine the feasi- 
bility of using a laboratory animal in place of human subjects for the 
titration of scarlet fe\'er antito.xin. The test worked out is performed in 
white rabbits, the inner side of the ear being utilized. An especially 
prepared and purified to.vin of the scarlet fe\-er streptococcus is used. 
Antitoxin prepared by using different antigens gave rather varying 
results in the tests, as is also the case when human test subjects are used. 


Flocculating Tests for the Differential Diagnosis of Smallpox and 
Chickenpox,— Havens and iMAYFiEED (J. hijrc. Die., 1932, 50, 242) 
found flocculation tests with 38 serums in 35 cases of smallpox to gi^■e 
positive results with all but 5. Four of these negati^■c specimens were 
taken during the first week of the disease. Two cases in which successive 
specimens were obtained showed an increase in titer during the course 
of the disease. Eight serums in 7 cases of chickenpox ga\-e negative 
results. Flocculation tests with smallpox scabs and immune rabbit 
serum gave definitely positive results with dilutions of the antigens as 
high as 1 to 2000. Chickeirpox scabs invariably failed to flocculate in 
dilutions higher than 1 to 500. The flocculation obtained with lower 
dilutions of the chickenpox antigens occurred also with normal rabbit 
serum, and its nonspecific character was further demonstrated by 
absorption of the serum with staphylococci present in the scabs. 
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Some Studies on Peptone.— Carl J. 
riology, Jefl'erson iMedical College). 1 


JIi ciiEK (Laboratory of Bacto- 
A eliemieal analysis was made 
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of five bnuul.s of couiiiiercial jjeptonc, designated 13, W, P, P, and C., 
to determine the total nitrogen, nonprotein nitrogen, protein nitrogen, 
polypeptid nitrogen, amino-acid nitrogen and ammonia, tlie chlorid 
content and reducing substances (sugar). Peptone B contained the 
largest amount of total nitrogen, poljTieptid nitrogen, nonprotein nitro- 
gen, and the least amount of protein nitrogen. Peptone W contained 
the least amounts of total nitrogen, nonprotein nitrogen and polypeptid 
nitrogen, but the largest amount of protein nitrogen. The other three 
gave values between the two in the following order: C, F, and P. All 
contained chlorid. C and P peptones contained large amounts. B, C, 
and F contained reducing substances (sugar?). 

2. Five media were made, each containing 20 gm. of one of the pep- 
tones, and enough of dibasic sodium phosphate, monobasic potassium 
sulphate to the liter, to give a pH value of 7.2 to 7.4. One cubic centi- 
meter of a dilution of Bacillus coli containing equal numbers of organ- 
isms was seeded in each of 50 cc. portions of the five media. By dilu- 
tion and plating, the growth cur\'es for 24 hours on the five samples 
were made. The results were that in the W medium growth was 
slower but more abundant than in the others. The peak was I'eached 
about the 15th hour. In the F peptone medium there was a marked 
decrease in the number of the organisms in the 1st hour. The maximum 
gi-owth was reached about the 11th hour in the B, P, F, and C media. 
The numbers of bacteria in the other four media at the maximum 
period of giwvth were between 10“-* and 10”. 

3. Indol production on four strains of Bacillus coli was studied in 
samples of the peptone media after a 48-hour growth period. The 
F peptone medium gives the best positive test with vanillin and hydro- 
chloric acid. B and P give results inferior to F, but superior to W. 
With non-indol-formers P and B give strongly positive tr;)q)tophane 
reactions. 

4. Gas production on the several media was tested with one strain of 
Bacillus aerogenes and four strains of Bacillus coli. Gas was produced 
in small amounts in the Bacillus aerogenes culture and with three 
strains of Bacillus coli at the end of 48 hours. 

5. Variations in the production of pigment by a number of chromo- 
genes in the several media, in a 72-hour period, was not significant. 


Changes in Blood Concentration Incident to Shock.— V. H. Moon 
and Patrick J. Kennedy (Laboratory of Pathology, .Jefferson jMedical 
College). Monographs on clinical pathology and microscopy contain 
no references to blood changes in traumatic shock or circulatory failure 
of similar character. Occasional references to such changes are found 
in clinical reports, but their significance and diagnostic importance have 
not been emphasized. 

Observations by Cannon, Fraser, Hooper, Keith and others on 
wounded soldiers showed an increase in red cell count and hemoglobin 
and a decreased total blood volume due to loss of phrsina, accompany- 
ing the development of shock. We verified this observation in e.xperi- 
ments on dogs. Increased concentration of blood was found so regu- 
larly that it was employed as a criterion for shock in experiments 
already published. 

Krogh, Lewis and others have shown that many types of capillar\' 
injury result in loss of tonus and increased permeability. Agents 



448 


PROGKESS OF MEDICAL SCIENCE 


sudi as liglit, heat, many organic and inorganic chemicals, bacterial 
products and products of cellular injury similar to histamin, will pro- 
duce such capillary damage. Any of these appropriately applied will 
produce the shock syndrome. There is low temperature and blood 
pressure, rapid weak heart action, rapid respirations and death by 
circulatory failm’e. At postmortem there is marked capillary conges- 
tion of the viscera, especially in the pulmonary and gastrointestinal 
tracts, edema and petechial hemorrhages. Shock is due essentially to 
loss of capillary tonus. 

We have observed the physiologic distiu’bances and postmortem 
changes characteristic of shock, in poisoning with barbital and other 
drugs, in mesenteric thrombosis, in influenza and other severe infections, 
in acute hemorrhagic pancreatitis, following burns and other severe 
intoxications. We have produced shock in dogs by various methods. 
In all instances there is a marked increase in the concentration of the 
blood as shown by specific gravity, red cell count and hemoglobin 
content. 

Underhill emphasized increased concentration of blood as a feature 
of severe influenza, war-gas poisoning and of severe burns. De Takats 
and Mackenzie found it in 9 cases of acute hemorrhagic pancreatitis 
and proposed it as a test indicating the presence and the degree of shock. 

Our observations indicate that circulatory failure resembling shock 
may develop in a ivide variety of clinical conditions. An increased 
concentration of the blood, as shown by cell count, hemoglobin percent- 
age and specific gravity, suggests that it is due to the same mechanism 
as traumatic shock. These observations may be helpful in clinical 
studies. 


The Susceptibility of the Omentum of the Eabbit to a Single Expo- 
sure to Roentgen Rays (400 R). — Nicholas A. Michels (Daniel Baugh 
Institute of Anatomy, Jefferson Medical College). The animals were 
sacrificed at intervals from 5 to 96 hours after external exposure over 
the omental area. Factors: 200 K.V. 30 ma., 7^ min. S.T. 50 cm., 
field 6 by 8, filter 0.05 cu., 1 mm. al. The induced histologic changes 
were studied in whole-mount preparations of the omentum. 

As a rule there occurred initial destruction of lymphoid cells, the 
duration of the degenerative phase varying from 5 to 45 hours after 
irradiation. Disintegration of lymphocytes and histiocytes occurred 
primarily in sites of their genesis, viz., in milk spots, the process being 
accomplished by fragmentation of cytoplasm, dechromatization, frag- 
mentation and dissolution of chromatin. The cellular debris was dis- 
posed by macrophages, many of which were of local origin, including 
mesothelimn. 

In early stages after irradiation (5 to 18 hours), omental capillaries 
were engorged with polymorphonuclear cells, a vast number of which 
migrated into the tissues where they disintegrated, presumably liber- 
ating a defense substance. Comparable extensive leukocytic infiltra- 
tions occurred in the lymph nodes and spleen. _ , / c , -v 

Hemorrhages in omental capillaries occurred both in early (IS hours; 
and in late stages after irradiation (65 hours). Massive or diffuse in 
charaeter they were always accompanied by extensive blood stasis, 
agglutination of red cells, tortuosity, occlusion and degeneration of 
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capillaries. At times tlie capillary tortuosity was so pronounced that it 
led to the formation of broad blunt capillary stubs, which after being 
severed from the capillary bed constituted solid round capillary knots, 
the constituent cells of which degenerated. 

Many instances of impairment and complete abolition of function 
in entire capillary tuft formations occurred 18 hours after irradiation, 
the endothelial cells of the peripheral capillaries dedifferentiating in 
mesenchyme. 

The stimulating effect of a single small dose of Roentgen rays on 
lymphoid tissue manifested itself as early as 1 day after exposure and 
after 3 days reached such magnitude as to convert the omentum into 
a highly organized lymphoid organ in which the capillary vasculariza- 
tion was likewise enormously increased. By mitotic and amitotic 
proliferation the local mesothelium gave rise to 4 types of lymphoid 
follicles, viz., solitary follicular, adventitial and mixed forms, many of 
wlrich measured from 1 to 3 mm. in diameter. 

A constant effect was the production of fibrosed areas in the omentum. 
Minimal after 5 hours, the process of fibrosis assumed larger proportions 
after 25 hours, was very pronounced and extensive after 65 to 77 hours 
and attained maximal density from 91 to 96 hours after exposure. Cell 
factors responsible for the fibrosis were primarily fibroblasts and meso- 
thelium, secondarily endothelium and free lymphoid cells, including 
lymphocytes. Wide extension of a close-meshed capillary network was 
often the forestage of fibrosis in the sense that after cessation of the 
circulation the constituent endothelial cells became fibrilogenetic. 
These experiments provide confirmative evidence of the generally 
accepted biologic law that each variety of cell has a specific and selective 
sensitiveness to irradiation. The order of radiosensitiveness displayed 
by the omental connective tissue cells was as follows: lymphocytes, 
pseudoeosinophils, eosinophils, plasma cells, monocytes, endothelium, 
pericytes, fat cells, polyblasts or histiocytes, fibrocytes, mesothelium, 
mast cells, the latter being the most radioresistant, as their morphology 
was unaltered 91 hours after irradiation. 

Opposed to Desjardin’s recent contention that all stimulative changes 
induced by irradiation are essentially defense reactions or compensatory 
in character, this study shows that a single small dose of Roentgen rays 
causes a primary and direct acceleration of cellular metabolism on the 
omental cells. 


Arterial and Venous Blood Sugar Response to Epinephrin in Normal 
Individuals and in Biliary Tract Disease.— A. Cantakow (Laboratory 
of Biochemistry, Jefferson Hospital). This report consists of a study 
of the relationship betYnen the concentration of glucose in capillary 
and venous blood before, and 1, 1-| and 2| hours after the intramus- 
cular administration of 15 minims of epinephrin to 33 individuals with 
dnd wthout disease of the liver and biliary passages. In each instance 
the fasting cutaneous and venous blood sugar concentrations were prac- 
tically identical and were well within normal limits. The following 
changes occurred following the administration of epinephrin: 

1. Normal, 16 Cases (no evidence of organic disease). Average max- 
imum rise above resting level: (1) Capillary blood, 62 mg. per 100 cc.; 
(2) venous blood, 44 mg.; (3) arterial-venous difference, 31 mg. 
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^ 2. Catarrhal Jaundice, 4 Cases. Average inaxiinum rise above rest- 
ing level: (1) Capillary blood, 29 mg. per 100 cc.; (2) venous blood, 
24 mg.; (3) arterial-venous difference, 9 mg. 

3. Catarrhal Jaundice, Recovered, 3 Cases. Average maximum rise 
above resting level; (1) Capillary blood, 61 mg. per 100 cc.; (2) venous 
blood, 38 mg. ; (3) arterial-venous difference, 23 mg. 

4. Carcinoma of Liver, 4 Cases. Average maximum rise above resting 
level; (1) Capillary blood, 14 mg. per 100 cc.; (2) venous blood, 

11 mg.; (3) arterial-venous difference, 3 mg. 

5. Hepatitis, 2 Cases. Average maximum rise above resting level: 
(1) Capillary blood, 16 mg. per 100 cc.; (2) venous blood, 11 mg.; (3) 
arterial-venous difference, 5 mg. 

6. Portal Cirrhosis, 3 Cases. Average maximum rise above resting 
level: (1) Capillary blood, 22 mg. per 100 cc.; (2) venous blood, IS rag.; 
(3) arterial-venous difference, 8 mg. 

7. Cholecystitis, 1 Case (no jaundice). Average maximum rise above 
resting level: (1) Capillary blood, 17 mg. per 100 cc.; (2) venous blood, 

12 mg.; (3) arterial-venous difference, 8 mg. 

In the normal individuals and in those with catarrhal jaundice the 
maximum capillary and venous blood sugar levels were reached within 
60 minutes while in those with hepatic carcinoma and hepatitis they 
were not reached until 90 minutes following the injection of epinephrin. 

The interpretation of these data is difficult. It appears to be rather 
definitely established tliat epinephrin increases the mobilization of 
hepatic glycogen and decreases glucose utilization in the muscles and 
that normal epineplnrin hyperglycemia results f;-om the initial, transient 
hepatic glycogenolysis and is maintained by the decreased glucose 
utilization in the muscles. The subnormal blood sugar rise in hepatic 
disease may be due to either an insufficient quantity of glycogen in the 
liver or an increased tolerance to epinephrin. The subnormal arterial- 
venous difference may be due eitlier to decreased glucose utilization in 
the muscles or to the relatively slight increase in the arterial blood supr 
concentration, possibly below that required for the stimulation of active 
glucose utilization in the tissues. 

Introduction to the Study of Purpura. — A. Experimental Production 
of the Reactive Stage. HAROnn W. Jones and Leandro M. Tocantins 
(D epartment of Aledicine, Jefferson Medical College). From our 
studies of a large group of patients with purpura, we believe that all 
types are fundamentally similar, varying in degree of symptomatic 
expression only. Easy bruising, plus epistaxis, plus petechia, plus menor- 
rhagia in normals may be related to acute purpura. 

The fundamental pathologic factors in purpura are: 

1. AIucous membrane disease. 

2. Altered capillary hjqierpermeability or fragility. 

3. Platelet deficiency. 

The contributing factors are: 

1. Infection (tuberculosis and tonsillitis). 

2. Glandular dysfunction (ovary and pituitary). 

3. Toxic effects (heavj' metals — disease as chronic nephritis, etc.). 

4. Vitamin deficiency. 

5. Allergy. 

6. Heredity. 
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Platelet number, bleeding time length and development of hemor- 
rhagic phenomena are variables which require experimental explanation. 
Clinical spontaneous cure is frequently seen. A great number of sub- 
stances, such as iron, distilled water, etc., and methods such as purging, 
laying on of hands, anointing with holy water and hexing have produced 
such a cure. 

Experimentally we were able for the first time to produce active 
purpura in dogs with as little as 1 cc. of antiplatelet serum injected 
either subcutaneously or intraperitoneally. All hemorrhagic features 
seen clinically have been observed in our animals with the exception of 
epistaxis. Skin petechia, ecchymosis, hemorrhage from the bowel, 
hematuria, hemorrhage into the peritoneum, iris, into the mucous mem- 
brane of the mouth, and conjunctival hemorrhage have been seen. 
Capillary resistance test and flicking test are positive. Bleeding time 
is greatly lengthened and the platelets are reduced. 

Reactive Stage. Thirteen cubic centimeters of antiplatelet serum are 
injected either subcutaneously or intraperitoneally over a period of 13 
days. Purpuric phenomena are present continually. Twenty-four to 
48 hours after the last injection the hemorrhagic phenomena disappear. 
Following this there is a gi-adual platelet increase until the normal 
number is doubled, usually well over a million. At the height of the 
reactive stage, which varies in different dogs, and whieh may come at 
any time from 3 to 7 days after the last injection of antiplatelet serum, 
these phenomena are observed: 

1. Inability to get blood for bleeding time by usual method. 

2. Six to eight punctures must be made in order to obtain sufficient 
blood for red cell count. 

3. There is hypercoagulability of the blood. 

4. Rapid agglutination of platelets. 

5. Tonicity of the skin is greatly increased. 

6. Marked paling of mucous membranes of mouth and conjunctiva, 
probably due to capillary contraction. 

The intensity of these phenomena gradually disappears over a period 
of 4 to 5 weeks. It is impossible during this reaetive stage to produce 
purpura by the usual injections of antiplatelet serum. 

We feel that the phenomena observed in this stage probably explain 
the development of the clinical spontaneous cure. An understanding 
of the mechanism of the production of the reaetive stage will go far 
towards solving the problems surrounding the etiology and treatment 
of purpura. 


Variations in Platelet Behavior After Intravenous Injection of Anti- 
platelet Serum in Dogs.— L. M. Tocantins and H. W. Jones (Depart- 
ment of Medicine, Jefferson Medical College). An antiplatelet serum 
was prepared by a series of injections of emulsions of dog’s platelets 
into a rabbit. One cubic centimeter of this serum was injected intra- 
venously into dogs weighing between G.G and S.G kilos, between G and 
11 months of age. The platelets dropped below 50,000 within a few 
minutes and remained low for 48 hours. The animals developed pur- 
pura. The platelets began rising by the end of the second day and 
Were back to normal 5 days after the injection. The curve of regenera- 
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tion of platelets after their destruction by antiplatelet serum follows 
very closely the curve found by Duke (1911) after almost complete 
defibrination of the blood of young dogs. 

When the same dose of the serum w'as given to dogs that had received 
previous injections of the serum and had had purpura, no purpura was 
developed and the platelets rose from 6S,000 to 500,000 2 hours after 
the injection and continued to rise. They reached their preAuous IcA'el 
of 950,000 in 3 days and climbed up to 1,170,000 9 days after the 
injection, then returning to normal. 

The same dose of the serum was given to a dog with the spleen e.vteri- 
orized. During the period when the platelets in the blood from the ear 
vein were at their lowest, the spleen showed strong contractions and 
was reduced to approximately twm-thirds of its previous size. The 
platelet counts obtained by splenic punctm-es were higher by 100 to 
200,000 during the strongest contractions, '\^^^en the spleen enlarged 
again, the reverse took place. No purpura developed. 

Conclusion. In dogs that have been prepared by previous injections 
of antiplatelet serum, the lowering of the platelet level by injection of 
1 cc. of this serum intravenously is followed by a rapid regeneration of 
the platelets and reestablishment of a normal level in a few hours. This 
response may be partly due to splenic action, but is probably dependent 
more on an increased ability of the previously injected animals to 
recuperate from destruction of their blood platelets. The animals that 
so behave are in the reactive stage and do not show pui'pura after doses 
of the serum, enough to produce purpura in similar animals not in that 
stage. 

The intravenous injection of 1 cc. of antiplatelet serum, in not pre- 
viously injected animals, constitutes a good method for the estimation 
of the value of therapeutic measures intended to influence the course 
of purpura, since all such animals behave alike after the injection insofar 
as the blood platelets, capillary resistance and bleeding time are 
concerned. 
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I. A CLASSIFICATION OF THE DISEASES OF LIPOID 
METABOLISM AND GAUCHER’S DISEASE.* 

By Professor Ludwig Pick, 

BERLIN, GERMANY. 

(From the Pathological-Anatomical Institute, Municipal Hospital, Fricclrichsheim.) 

The concept of xanthomatosis includes a series of clinical and 
anatomic conditions in which lipoid substances are deposited in 
certain tissue sj^stems or organs of the body, thus producing a 
yellow discoloration of these tissues or organs. There exist, how- 
ever, certain doubts concerning the desirability of this designation. 
First of all, the expression is misleading insofar as the word xanthoma 
contains the ending “oma” and leads one to think of a neoplasm, 
which is true only for certain isolated cases of xanthomatosis. 
Second, the term suggests the erroneous idea that the deposited 
lipoids are all of a certain type. On the contrary, in the various 
forms of xanthomatosis the lipoids occur in quite different forms 
and, therefore, by no means always produce the same yellow dis- 
coloration of the affected gones. As there is no uniformity in the 
nature of these deposits, the term is wrongly used to designate 
the entire group of these diseases. Also in the diffuse skin xantho- 
matosis of diabetes the color is produced by the so-called lipochromes 
contained in neutral fat and not related to lipoids. HoAvever, as 
it would be difficult to eradicate this firmly established word and 
to replace the term “xanthomatosis” by the much more suitable 

* The first of the eighth series of Duiili.im lectures delivered at the Harvard Uni- 
versity Medical School, May 3, 1932. 
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term lipoidosis,” in the further analysis and classifieation of the 
xanthomatoses, we must attempt to make up by strict precision 
for the lack of accuracy in the general term. 

Classification of Xanthomatoses. We first divide the xanthoma- 
toses into two groups, namety, generalized and localized. The 
generalized forms consist of: (1) the symptomatic or secondary 
forms, those which accompany other diseases and are symptomatic 
manifestations of disturbances of lipoid metabolism associated with 
these diseases; (2) the essential or primary forms, those which con- 
stitute disease entities in themselves and are based upon a con- 
stitutional anomaly of lipoid metabolism. 

The following are examples of the symptomatic xanthomatoses: 
Multiple or generalized xanthomata (or xanthelasmas) in diabetes 
or in liver diseases which are associated with jaundice and in chronic 
kidney disease. Thej'^ occur as pea or bean-sized yellow or brown 
deposits or nodules in the skin. They are generally flat; the larger 
ones may sometimes be tuberous and are often surrounded by a 
hyperemic zone. They are found espeeially on the extensor sur- 
faces of the extremities, notably about the elbows and the knees. 

In these lesions the lipoid is deposited mainly in proliferating 
cells of the connective tissue of skin and in the endothelium of 
lymph vessels. The tremendously enlarged cells contain closely 
packed droplets and needles which consist of a cholesterin fatty 
acid ester. They stain with Sudan and are doubly refractile. 
"When the lipoids are extracted by alcohol in the microscopic section 
large foam cells can be observed. In diabetes, as well as in cases 
of jaundice, the substances which are deposited in the xanthoma 
cells (cholesterin fatty acid ester) appear in the blood stream in an 
increased and often considerable quantity. In 1906 I, therefore, 
explained the symptomatic xanthomatosis in these diseases on the 
basis of a cholesteremia and a selective absorption of the cholesterin 
fatty acid ester by the xanthomatous cells. In this way it is easy 
to understand the recurrent eruptions and the transitory eharacter 
of these lesions. In some cases the cells of the internal organs also 
take part in this cholesterin fatty acid ester storage, thus giving 
rise to a form of a visceral xanthomatosis. In 1 of my cases, for 
instance, after jaundice of long duration due to liver cirrhosis, a 
pachymeningitis interna xanthomatosa was found. Sometimes 
when a diabetic patient with lipemia dies in coma the spleen may 
be affected in a characteristic manner, in addition to the lipoid 
deposits which may be present in the skin, the Ijonphatic and 
hematopoietic systems, the suprarenal cortex, the intima of the 
aorta and the endoeardium. The spleen in such cases may he 
twice the normal size and weigh 450 gm. The pulp may be com- 
pletely infiltrated with large clear cells which, according to the 
variable character of the lipemia, probably represent- a mixture of 
neutral fats, phosphatids and cholesterin fatty acid esters, ihe 
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inclusions, according to their cliemical character, give the well- 
known microchemical reactions for fat and lipoid substances in 
varying degrees. In the microscopic section of such a spleen, the 
large phagocytes appear as distinct foam cells. It is noteworthy 
that they spring entirely from the reticulum cells of the pulp. The 
endothelial cells of the splenic sinuses are entirely unaffected even 
when they are situated in the midst of large accumulations of foam 
cells. 

The variability in the character of the intracellular lipoids in 
such a spleen forms a definite contrast to the uniformity of the 
cholesterin-fatty acid esters in the diabetic xanthomatoses of the 
skin or inner organs. However, the difference in the distribution 
of the deposition of lipoids easily explains this. The faster the 
lipemia develops, the greater is the variability and the less is the 
purity of the accumulated substances. 

Conversely, in the usual subchronic form of diabetic xanthelasma, 
the picture in the spleen is less prominent and the character of the 
deposited substance is more pure and uniform. We then find 
cholesterin fatty acid esters. 

We next consider the essential or primary xanthomatoses. Only 
the researches of the last decade have cleared away much confusion 
and a number of precise pathologic entities have emerged which 
can be well differentiated clinically and anatomically. 

In this group belong : (1) Gaucher’s disease, (2) Niemann-Pick’s 
disease, (3) Hand-Schuller-Christian’s disease, (4) the primary non- 
symptomatic external and internal xanthomatoses which occur in 
varying distributions and intensity in the skin and in the inner 
organs. 

We are able to differentiate these diseases not only by their 
clinical and anatomic properties, but also according to the chemical 
character of the deposited lipoids. To a certain extent we can use 
for this purpose the microchemical properties of the lipoid cell 
contents in addition to their morphologic and optical appearance. 
Cholesterin fatty acid esters are sudanophilic and doubly refractile. 
Phosphatids are blackened intensely by the Lorrain Smith-Deitrich 
method but they are optically inactive, while the lipoid in Gaucher’s 
disease cannot be stained at all and is not doubly refractile. Of 
course, it is recognized that the value of all microchemical tests is a 
very relative one. The lipoids in these cases are not in pme form 
but always in mixtures. Their staining properties are influenced 
by other substances in the C3i:oplasm and the specificity of the 
histochemical methods for differentiation of all fats depends upon 
the character of the mixture of fats or lipoids. We have, therefore 
augmented the histochemical methods by exact chemical analyses 
of the afl'ected organs. It was especially the Viennese pathologist, 
Epstein, who successfully showed that the deposited lipoids in the 
group of primary xanthomatoses are of various chemical natures. 
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It must be recognized, liowever, that his methods and results have 
not been wholly accepted. 

A fiu-ther step forward has been made by the observation that in 
certain disease groups, for instance, in Gaucher’s disease and in 
the essential internal xanthomatoses which do not yet have a 
special name, the skeleton is affected to a prominent degree. There 
really are subgroups consisting of osseous forms with special chemi- 
cal and roentgenologic pictures. In Hand-Schiiller-Christian’s dis- 
ease the bone lesion is a regular and leading symptom. 

Further attention has been paid to the relation between the 
primary xanthomatoses and the reticuloendothelial system ' of 
Aschoff, with its single cell forms as, for example, endothelial cells, 
reticulum cells, histiocytes, etc. Gaucher's disease has even been 
characterized as a disease of the whole reticuloendothelial system 
(Aschoff) while Niemann-Pick’s disease has been designated a 
lipoid histiocjdosis (Bloom). You will see later that these designa- 
tions are either too inclusive or do not designate the extent of the 
lesions. 

Finally, investigation of the various types of the primary xan- 
thomatoses has brought experimental lipoid cell hyperplasia into 
prominence. These so-called exogenous cholesteroses have been 
produced experimentally by Chalatow, Anitschkow and Verse and 
their coworkers, by feeding lipoid to animals. 

The outstanding forms of essential xanthomatoses, namely, 
Gaucher’s, Niemann-Pick’s, Hand-Schiiller-Christian’s disease and 
the less regular forms, will form the main topic of mj’’ lectures. 

The last group in the classification is composed of the localized 
xanthomatoses, that is, xanthomatous deposits in only one area of 
the body. They may be non-neoplastic in character. Of this 
group the xanthomata in the skin of the ej^elids are the best-known 
form. They consist of circumscribed yellow spots or nodules. 
The localized xanthomatoses may he true neoplasms, xanthomatous 
blastomata, sarcomata or, less frequently, carcinomata. In each 
case accumulation of lipoids in the tumor cells produces the xantho- 
matous appearance. Recurrences of these tumors, however, are 
not at all different from ordinary carcinomata or sarcomata. Other 
authors and I have seen, for' instance, metastasizing foam cell car- 
cinomata of the prostate. A special circumscribed type of purel}’’ 
local neoplastic xanthomata is the xanthoma en tumeurs of the skin, 
found generally on the knee, the elbow or the heel. They consist 
of firm tumors up to the size of a hen’s egg. Their cut surfaces 
are dull white or yelloiv, containing some gray or brown spots. 
These tumors originate in the subcutaneous tissue. They are cel- 
lular sarcoma-like tumors and the foam cells are packed witli doubly 
■ refractile substances. -The tumors otherwise contain many muJti- 
nucleated giant cells and iron pigment. They recur locally but 
rarely are there distant metastases. 
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For all these local forms of xanthomatosis cholesterinemia has 
been postulated as a conditio sine qua non. Systematic examina- 
tion will be necessary before we know whether this is a fact or 
whether nonspecific localized disturbances in the lipoid metabolism 
of the tumor cells underlie this form of xanthomatosis. 

Gaucher’s Disease. We now turn to Gaucher’s disease. This 
disease was described in 1882 by Gaucher as a primary epithelioma 
of the spleen ; the disease is thus just 50 years old. In 1900 Bovaird, 
of New York, claimed that Gaucher’s disease is non-neoplastic and 
is an endothelial hyperplasia in the spleen, liver and lymph nodes. 
In 1907 Schlagenhaufer designated the disease as a systematic 
affection of the reticulum cells of all the lymphatic and hematopoietic 
organs, including the bone marrow. In the same year, 1907, 
Marchand recognized the importance of a deposit of foreign sub- 
stance in the histogenesis of the Gaucher cells. Mandelbaum and 
Downey, in 1916, founded the modern conception of the disease as 
a metabolic disturbance, and in 1924 Lieb and Epstein, by chemical 
analysis of the spleen, demonstrated the lipoid nature of the Gaucher 
substance. They show that kerasin is its more important constitu- 
ent. Kerasin belongs to the cerebrosids (sphingogalactids). These 
facts give you a short history of the disease. 

Gaucher’s disease is not very rare. Since I started my investi- 
gations the number of cases reported in the international literature 
has rapidly increased to more than 75. It is congenital and familial 
in occurrence, since in about one-third of the cases several members 
of one generation are concerned, but the disease is limited to this 
generation only. About twice as many cases occur in females as 
in males. The enlarged spleen and liver may be noticed as early 
as the first months of life. The disease may lead to death in 
infancy. The symptoms are those of rapidly progressing cachexia, 
though the main symptoms may be cerebral with spastic paralysis 
and psj^chic disturbances. Generally, however, the large spleen is 
discovered accidentally in childhood. 'The enlargement of the liver 
usually occurs after the spleen has reached considerable size. 

Furthermore the splenic and liver tumors show a progressive 
increase in size, although relatively the liver grows less rapidly 
than the spleen. The course is frequently quite chronic and in 
some cases extends over many decades. The oldest patient on 
whom I did a postmortem examination was 56 years. The organ- 
ism, in this ex-traordinary duration of the process, adjusts itself to 
the organ changes. Even with the gigantic size of the spleen and 
li^•er the symptomatic disturbances are often strikingly slight. 
The superficial lymph nodes do not usually take part in the changes 
and arc, therefore, as a rule, not palpable. Involvement of the 
bones in the usual case is noted by pains in the lower ends of the 
femur and tibia or by tenderness over the sternum and ribs. 

As early signs are to be noted the characteristic pigmentation of 
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the skin and definite blood changes. The diffuse or spotty pig- 
mentation, mostly confined to the face, neck and hands, shows a 
yellow bronm to ochre tone. In addition there occur brownish- 
yellow w'edge-shaped thickenings of the scleras, the base of the 
w^edge lying toward the margin of the cornea. All of these pig- 
mentations are expressions of a general hemochromatosis which is 
constantly present in this disease and becomes more marked with 
increased duration of its course. 

The blood changes consist &st of a leukopenia which may be 
due to a diminution in polymorphonuclears or lymphocytes. Then 
there follows a moderate hypochromic anemia. At no time are 
there Gaucher cells present in the blood stream. Often one sees 
a thrombocytopenia early in the disease, related perhaps to the 
hemorrhagic diathesis which characterizes the late stages of the 
disease. Most often there is bleeding from the nose or gums and 
sometimes hematemesis, rrielena, uterine bleeding and hemorrhage 
in the connective tissue, muscle and skin, occasioned by slight 
trauma, may occur. Death is only rarely the sequel of cachexia or 
rapidly progressive anemia; more usually it is due to intercurrent 
diseases, such as pneumonia, sepsis, tuberculosis, carcinoma, etc., 
and in infants to bronchopneumonia. Patients may die following 
splenectomy. 

In a clinical differential diagnosis one must consider splenic 
anemia, Banti’s disease, familial splenomegaly, acholuric icterus 
(liemol.^dic icterus) and Hanot’s biliary cirrhosis. There is no 
pathognomonic clinical symptom but we possess a simple and 
excellent diagnostic aid, namely the microscopic examination of 
material from a puncture of the spleen or of bone marrow obtained 
from the tibia or sternum. Tlie material obtained on puncture 
always shows in fresh or stained smears the large characteristic 
Gaucher cells. Occasionally one can demonstrate even in the min- 
utest particles obtained on puncture the specific tissue structure of 
the Gaucher spleen. 

Gross Pathologic An.^tojiy. The picture is frequently dom- 
inated by the extreme enlargement of the spleen which may weigh 
as much as 8100 gm. In 24 cases in adults I found an average 
splenic weight of 2700 gm. (compared to about 250 gm. normally) ; 
in 7 cases in children between the ages of 5 and 14 years, the average 
weight being 1800 gm. The organ is very firm and tough and shows 
on cut section a very characteristic appearance. The reddish-gray, 
pink or sometimes chocolate-brown background is always thickly 
stippled with innumerable gray-white or gray-yellow markings 
which close in to form a fine anastomosing network. They cor- 
respond to accumulations of Gaucher cells. _ 

A second common characteristic of the Gaucher spleen is formed 
by larger or smaller nodular cavernous foci which are always mul- 
tiple and which occiu only rarely in the normal spleen. Its dark 
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red surface on section shows thick blood-filled dimples or meshes. 
As a result of organization, they are transformed into globular, solid, 
calloused, fibrous nodules. Other irregular fibrotic foci correspond 
to a scarlike substitution of masses of Gaucher cells and still other 
foci represent scarred anemic or hemorrhagic infarcts. 

A liver weight of 3300 gm. in 7 cases in adults (in comparison with 
1500 to 2000 gm. normally) shows marked enlargement but the 
increase in weight of the liver is relatively less than that of the 
spleen. Interspersed in the brownish-red, yellowish or chocolate- 
brown parenchyma of the liver there can be seen small pale spots 
or conglomerated areas not unlike leukemic infiltration (Fig. 1). 
At other times there is a cirrhosis-like picture, without the usual 
changes found in cirrhosis. 

Much less significant are the changes in the lymph nodes and in 
the bone marrow. The superficial lymph nodes, as I have already 
said, remain normal in size; the intraabdominal and intrathoracic 
glands, although almost always involved, hardly ever reach the size 
of a walnut (2 cm. in diameter) and are at the same time colored 
more or less brown by heavy deposits of pigment. Grossly the 
bone marrow is either entirely unchanged, or, like the spleen and 
liver, shows whitish, spotted deposits. 

As signs of hemochromatosis, which belongs to the anatomic and 
clinical picture of Gaucher’s disease, I have already mentioned the 
yellowish-brown discolorations of the skin and sclera, and the occa- 
sional chocolate-brown color of the parenchyma of the spleen, liver 
and lymph nodes. The wall of the uterus and the mucous mem- 
brane of the uterus, stomach and intestines also may be involved. 
In all these cases of pigmentation one must always determine 
whether the pigment has merely originated from a local hemorrhage 
which may occur as an expression of a widespread hemorrhagic 
diathesis. 

Pathologic Histology. The study of the Gaucher cells con- 
cerns, first of all, the spleen. The whitish spots correspond to foci 
of Gaucher cells, mostly sharply confined in alveolar fashion (Fig. 2) 
which are more or less thicldy interspersed in the parenchyma of 
the spleen. Only rarely are they spread diffusely. In fresh speci- 
mens the Gaucher cells are homogeneous, opaque, dull-hyalin in 
appearance. With the jMallory stain, with acid-fuchsin, anilin- 
blue-orange G, and with previous fixation with picric acid and 
ammonium bichromate, they appear a light blue, and under higher 
magnification show, in their cytoplasm, an irregular network, 
bound like spider webs with the finest thread-like fibrils. Through 
these the cjdoplasm appears ivrinkled rather than foamy or roundly 
vacuolated. The wrinIJes correspond to the remains of the spongio- 
plasm in whose meshes the Gaucher substance is stored. Large 
cells with this type of c\U;oplasm are found in no other affection. 
The cells measure from 20 to SO in their largest diameter; they 
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are polymorphous and often furnished with projections. The 
nuclei are either single or multiple and Dot infrequently are quite 
numerous. I have counted as many as 21 in a single cell. They 
are most often pyknotic. In those cells where there is a single 
nucleus, it is often eccentric in position, generally near the cell 
border. Mitoses are disputed (Figs. 3 and 4). 

An important finding which I have regular^ observed in mj" 
examinations that seems to have completely escaped previous 
observers consists of arterial branches within the nests of Gaucher 
cells. Thej^ lie in part centrallyj in part eccentrically. They 
occur most often singly but thej'^ nia 3 ’’ be double or appear as a main 
stem with branches (Fig. 5). The intima and media are always 
intact as are usuallj'- the innermost cells of the adventitia. 

The Malpighian bodies remain quite passive. Thej'^ may be 
replaced bj'' Gaucher cells. 

Pigment is absent only in children and infants, otherwise it is 
present without exception and increases in quantity with increased 
duration of the disease. It is, as the Turnbull reaction shows, 
mostly hemosiderin. Aside from the cells of the splenic trabeculae, 
it is present in the endothelial cells of the venous sinuses and in 
the Gaucher cells themselves. 

There is a second noteworthy finding which I was able to demon- 
strate in the spleen. In all the cases of Gaucher’s disease which 
I examined I found the endothelial cells of the venous sinuses con- 
taining hemosiderin, without exception, but no Gaucher substance. 
The Gaucher cells contained in many cases no hemosiderin at all; 
at other times there was either slight or more marked diffuse hemo- 
siderosis. In every instance, however, they were far poorer in 
their hemosiderin content. ErjThrophagia on the part of the 
Gaucher cells may occur, but is not the rule. 

Bone marrow giant cells, megakaryocj'tes, which occur in the 
Gaucher cell alveoli as well as in the pulp of the Gaucher spleen, 
indicate foci of blood formation. Near them one finds the usual 
elements of hematopoiesis. 

The blood spaces of the cavernomata are lined bj' a simple 
endothelium containing large amounts of hemosiderin. This is 
regularly interrupted by groups of Gaucher cells from the periph- 
ery or from the septa. Except for the Gaucher cells, these spaces 
frequently contain all the elements of myelopoiesis (Fig. 6) in 
addition to intracellular or extracellular blood pigment. Nearbj^ 
there are miniature cavernomata, that is, groups of cavernous 
vascular dilatations of microscopic size. In some Gaucher spleens 
these are the only kind of cavernoma and occur in verj- large numbers. 

Of special histologic interest, finally, is the disappearance of the 
Gaucher cell parenchj^ma which, as I have alreadj' said, results in 
calloused, fibrotic nodules. The Gaucher cells are not destroyed 
by fatty degeneration, caseation or a special ty^pe of degeneration. 
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Ratlicr, the simple necrotic or atrophic cells disappear by a gradual 
diminution in size and simultaneously there develops intercellularly 
a firm conneetive tissue, whose meshes develop into fibrotie nodules. 

.In the livers of infants and young children the Gaucher cells are 
found exclusively in the capillaries. In older children and in adults 
the Gaucher cells help produce a peculiar cirrhotic thickening of 
Glisson’s capsule and disintegration of liver lobules (Fig. 7). 

This process is distinguished from the usual liver cirrhosis by the 
following characteristics ; 

1. The cirrhotic connective tissue contains always small nests of 
Gaucher cells, generally in large numbers. The Gaucher cells have 
here a distinct tendency to stretch, to arrange themselves in bundles 
and form syncytia. Each cell lies in a reticular mesh. 

2. In contradistinction to ordinary cirrhosis, there is no ante- 
cedent granulating proliferation which causes the production of 
connective tissue. 

3. Bile duct proliferation is generally lacking. 

As in the spleen, the pigmentation in the liver increases during 
the course of the disease. In later stages there is always hemosid- 
erin in Glisson’s capsule, but the Gaucher cells in the latter contain 
hardly any pigment. 

In the lymph nodes the capsule and the trabecular system become 
markedly thickened and the lymphadenoid parenchyma is replaced 
by Gaucher cells which lie in individual meshes of fibrous tissue. 
There is, however, no characteristic relationship of the lesions to 
the degree or the duration of the disease. The amount of pigment 
—generally and predominantly hemosiderin— is usually higher than 
in spleen and liver. 

The bone marrow shows a number of peculiarities, even in those 
cases of Gaucher’s disease where it is not prominently involved. 

1. There is, as in the lymphatic system, no direct relation between 
the intensity of the Gaucher cell deposits and the duration of the 
disease. The whole skeleton may be affected in a year-old infant. 

2. There are marked variations in the amoimts of Gaucher cells 
deposited in the individual bones, and in the particular form of 
storage. At times we find the Gaucher cells quite diffusely scat- 
tered; at other times in poorly delimited confluent foci, and then 
again only in small cellular nests or isolated collections. 

3. Brill, Mandelbaum and Libman have already shown the 
peculiar tendency of Gaucher cells in bone marrow to stretch and 
change their configm-ation. These elongated and frequently spindle- 
shaped cells are distinctly vTinkled or finely fibrillar and striated. 
Delicate connective tissue and reticulum fibers course between the 
single cells, often intimately fused with the periphery of the cell. 
Here also the gradual disappearance of Gaucher cells due to atrophy 
and necrosis and the concomitant thickening of the intercellular 
fibrous network may cause the development of large calloused foci. 
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Finally, the pigmentation in the bone marrow, as in other organs, 
isjirregular and insignificant. 

The pigment of Gaucher’s disease is predominantly hemosiderin 
as far as the hematopoietic and lymphatic system is concerned. 
B-on-free pigment, originating from protein, plays a lesser role, but 
is found occasionally in large amounts outside of the hematopoietic 
and lymphatic apparatus, in smooth muscles of the intestines, 
stomach, uterus or in voluntary musculature; furthermore, in the 
vascular wall and in connective tissue in these and other locations. 
Autogenous pigment also causes the brown discoloration of the 
skin, according to my investigations. All these iron-containing and 
iron-free pigments are expressions of the general hemachromatosis, 
i, e., increased blood destruction. 

Do Gaucher cells occur outside of the above-mentioned organs 
of the hematopoietic, lymphatic and vascular system? Do organs, 
other than the spleen, the liver, the Ijonph glands and bone marrow, 
contain Gaucher cells? 

The answer to these questions is in the affirmative, if applied to 
cases of Gaucher’s disease in infants. Histologic study has demon- 
strated the presence of immistakable Gaucher cells in the thjnnus, 
tonsils and the lymphatic apparatus of the intestine, perhaps also 
in the lungs. But there is a very plausible explanation for these 
exceptions. Lubarsch’s investigations on the phagocytosis of iron 
pigment and fat in infants have shown that the potency of phago- 
cytosis of certain cell groups of infantile organs changes about at 
the end of the first year. By that time cells capable of storage up 
to that time (the reticulum cells of the thjonus, the perivascular 
cells of the suprarenals, the Ijonphoreticular cells of the intestine 
or of the tonsds) lose their phagocytic capacity. Therefore, you 
may find Gaucher cells in infants, in places where they are missing 
in the adult. 

Two findings represent the essential morphologic characteristics 
of Gaucher’s disease : 

1. The large cell infiltration limited to the spleen, liver, lymph 
glands and bone marrow. 

2. The peculiar morphologic type of the Gaucher cell, particu- 
larly the character of the cytoplasm. Certainly dhe Gaucher cell 
is the proper morphologic' representative of Gaucher’s disease. 

According to newer investigations in infants, it seems that the 
Gaucher substance may be stored in additional places, for instance, 
-in the pjnamidal cells of the cerebral cortex. Such changes have 
been first pointed out by Oberling and Woringer. They describe 
a “progressive cortical atrophy.” Lindau, a Swedish author, has 
lately shown that the changes in the ganglion cells and their 
dendrites resemble morphologically those found in the familial 
amaurotic idiocy of Tay-Sachs. They provide a very plausible 
explanation for the psychic disturbances and the spastic paralj sis 
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to which these infants succumh. The inclusion in^ the ganglion 
cells and their dendrites are microchemically inactive, as is the 
Gaucher substance itself. 'V\niether this change is a regular occur- 
rence in Gaucher’s disease of infancy remains as yet unproved. 

If, as we have seen, the Gaucher cell is the morphologic pathog- 
nomonic sign of Gaucher’s disease, then there arises the question. 
What is the substance that causes the 'peculiar appearance of the 
Gaucher cellf 

As I said previously, the Gaucher substance is optically and 
microchemically inactive. Mandelbaum’s dietum that a micro- 
chemical finding of neutral fat, myelin-like or doubly refractile 
substance in suspicious cells excludes the presence of Gaucher’s 
disease still holds true. The problem can only be solved by chemical 
analysis of the organs. 

Lieb and Epstein succeeded in finding the solution of the problem. 
According to their results, the Gaucher substance is essentially 
kerasin which belongs to the cerebrosids. Such large amounts of 
it are stored in the Gaucher spleen that they may comprise up to 
10 per cent of the dried spleen. Epstein finds in addition to kerasin 
only alcohol (not ether) soluble phosphatids in the mass of the 
Gaucher cell complex . Kerasin precipitates from solutions i n diluted 
alcohol in the form of needle-shaped crystals, which aggregate in 
characteristic spherical and rosette-like configurations (Fig. 8). 

As you have heard, autopsy on the newborn shows that at this 
time the Gaucher cells are found in the spleen, liver, lymph nodes 
and bone marrow. In addition, contrary to previous views, one 
sees that the process in the spleen, liver, lymph nodes and bone 
marrow is a diffuse one from the very onset, even though the 
spleen dominates the pathologic and clinical picture. The enlarge- 
ment of the liver may not follow until later. From this it follows 
that it is only the rapidity of growth which is of interest in the 
further development of the disease. 

Osseous Twes. This “participation curve” of the organs in 
Gaucher’s disease may be altered in an extraordinary way. There 
is a form that is clinically and anatomically preponderantly osseous. 
Here one must assume a special constitutional redisposition of the 
skeletal system, and this is supported by the observation that at 
times all the affected members of a Gaucher family in one generation 
may have the osseous form of the disease. In these cases two re- 
lated constitutional deficiencies must be at play— the one, the pre- 
disposition to Gaucher's disease in general, the other a special 
localization in the skeletal system as a manifestation of a particular 
deficiency of the mesenchyma. I have seen this in 5 brothers, on 
2 of whorn I was able to carry out complete autopsies and histologic 
investigations of the skeletal system. These osseous cases where 
the process is so generalized in the skeletal system that scarcely a 
bone is spared give the disease a completely altered clinical aspect. 
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These may remain unrecognized during life and be regarded and 
treated as tuberculosis or syphilis of the bones. The localization 
in the skeletal system, as we learn from the postmortem examination, 
is not only absolute but also relative, that is, the weight of the 
spleen and liver, despite the predominant involvement of the bones, 
is less than the average weight of these organs in Gaucher’s disease. 
In the small and flat bones, for example, in the calvarium, the 
markedly porous spongiosa is filled with a yellow or gray deposition, 
either diffusely or in a speckled form. This diffuse or speckled form 
is also the prototype of both forms which occur in the marrow 
caAuty of the long bones. In the marrow cavity nodules of the size 
of a walnut lying close together partly encapsulated with fibrous 
tissue more or less pigmented, sometimes hemorrhagic or scarred, 
are conspicuous and reveal with the still remaining yellow or gray- 
red marrow rests, a strikingly variegated picture (Fig. 9). A 
diffuse tough mass may fill the marrow cavity like a plug, broken 
up partially by the still intact marrow substance (Fig. 10). It is 
sharply defined from the compact bone by a thick, pale, partially 
osseous boundary. The cortex appears coarsely vacuolated and 
may be very thin. The cortical vacuoles and cavities are filled 
vith yellow and red tissue. The infiltrating Gaucher cell masses 
can cause swelling of the bones, for instance, in the lower femur 
and the upper third of the tibia. The much thinner compact bone 
naturally may be subjected to spontaneous fractm’e. Invasion of 
the head of the femur, with depression fracture and resulting deform- 
ity, leads to a deforming arthritis of the hip joint. This is the cause 
of irreparable limping. Especially severe changes result from the 
complete Gaucher infiltration of the vertebrae. They are reduced 
to one-half or even one-third of their normal size (Fig.’ 11). The 
body length is correspondingly shortened. In the lower dorsal or 
upper lumbar regions some of the vertebrae are crushed into a mor- 
tar-like mass. A gibbus results. The neighboring vertebrae or 
intervertebral disks show no special reaction. The crushed vertebra 
is converted into a yellowish-brown calcium containing fragment 
and disappears slowly due to the union of the other vertebrae, just 
as in certain cases of osteoporosis (Fig. 12). "When the vertebra 
disappears the intervertebral disks unite. In all these changes of 
the osseous form the superficial areas and the periosteum remain 
intact and smooth. The cortical portions, no matter how thin, are 
never penetrated. 

Even the microscopic pictures reveal striking peculiarities. 

The elongation and spindle-shaped forms of the Gaucher cells, 
as found in the usual cases in the bone marrow, rise here to the 
highest potency. One finds spindle-shaped Gaucher cells in bundles 
which become interwoven in the greatest diversity (Fig. 13). In 
these situations the spindle cells are usually long and reveal sharp 
striations. 




Fig. 1. 



Fig. 1.— Liver in Gaucher's disease. Gray-white stippling in the parenchyma. 

Fig. 2. — Section of Gaucher spleen. Nests of Gaucher cells. 

Fig. 3. — Smear of material obtained on splenic puncture. Pappenheim stain. Mul- 
tinucleated Gaucher cell. Cytoplasm wrinkled. There are no vacuoles. 

Fig. 4. — Splenic tissue obtained by puncture in case of Gaucher’s disease. Many 
Gaucher cells among pulp cells. 

Fig. 5. — Nest of Gaucher cells with centrally located small artery. 

Fig. 6. — Contents of one of the spaces of a cavernoma in a Gaucher spleen. 
Among the Gaucher cells are elements of myelopoiesis and several megakaryocytes. 

Fig. 7. — “Cirrhosis” of the liver in Gaucher’s disease. 

Fig. S. — The Gaucher substance. Kerasin crystals. 

Fig. 9. — Dorsal half of loft femur illustrating the skeletal form of Gaucher's 
disease. The marrow cavity is filled with nodules of Gaucher cells. Note atrophy 
of cortex and clublikc swelling of the lower third. 

Fig. 10. — Section through right tibia illustrating skeletal form of Gaucher’s dis- 
ease. The marrow caidty is diffusely filled with Gaucher cells. Rarefaction of 
the cortex. 

Fio. 11. — Jilodian section of the vertebral column of skeletal form of Gaucher’s 
disease. Note destruction and collapse of Hth and 12th thoracic and 5th lumbar 
vertebrai. The intervertebral disks are not involved. 

Fig. 12.— Median section of vertebral column in skeletal form of Gaucher’s disease. 
Right half. Note destruction of 9th thoracic and 4th lumbar vertebra;. Gibbus. 
Intervertebral disks were not involved. 

Fig. 13. — Microscopic section of Gaucher nodule from the marrow cavity of femur 
(sec Fig. 9). Spindle-shaped Gaucher cells in bundles and interlacing in every 
direction. The fat cells in the bone marrow are preserved between them. 
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Fig. 13 . 
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If it is considered a 'priori that the spindle shape of the Gaucher 
cells in the bone marrow is a result of compression, this fascieular 
type of growth contradicts this view. It represents a particular 
type of growth in itself. Microscopic examination confirms the 
observation that the cortex of the bone is never infiltrated by 
Gaucher cells even where it is thinnest. I have never found a single 
Gaucher cell in the periosteum nor on the surface of the bone, even 
in those cases in which the marrow cavities were completely filled. 
"\^Ihen finally the cortex, as, for example, in the case of the vertebrae, 
becomes completely atrophied by the expansive pressure of the 
Gaucher cell masses, the situation is entirely different. In this 
instance the masses of Gaucher cells lie free, so to speak, and further 
proliferation causes a bulging of the dura mater and a compression 
of the spinal cord. 

One succeeds in making a correct clinical diagnosis of the nature 
of the bony disease in the osseous form of Gaucher’s disease when 
the ordinary stigmata of the condition, for instance, the enlargement 
of the spleen and liver, pigmentation of the skin, pinguecula-like 
lesions of the conjimctiva and the hemorrhagic diathesis, are most 
evident. Moreover, this affection of the bones possesses a number 
of characteristic Roentgen pictures whose peculiar appearance may 
lead to a correct diagnosis. 

On the Roentgen film the bones appear less opaque because of 
the generalized atrophy and deficiency of calcium. They are 
coarse-grained and worm-eaten because of the extreme porosity. 
The cancellous bone may show large defects, together with marked 
thinning of the cortex. In the shafts of the long bones there appear 
at times the outlines of large nodules within the medullary cavity. 
Collapse and deformity of the head of the femur are visible in the 
Roentgen film. In children the center of ossification of the head 
of the femur disappears when the flattening takes place. In the 
diffuse, as well as the more circumscribed widening of the medullary 
cavities of the long bones, the clublike swelling of the lower part 
of the femur often becomes evident. Especially noteworthy in 
diffuse involvement of the shafts of the long bones is the picture of 
an apparently reduplicated cortex, and in the vertebrae, compres- 
sion of the lower dorsal or upper lumbar vertebrae. The interverte- 
bral disks appear unchanged, whereas in tuberculous caries of the 
spine they are soon destroyed. Moreover, there are no reactive 
or regenerative changes in the bone and periosteum which are 
characteristic of Pott’s disease and other diseases of the spine. Not 
only in the spinal column but also elsewhere, the Roentgen film 
shows the complete integrity of periosteum and the cartilage, even 
in^ severely involved portions of the skeleton. This certainly con- 
stitutes an abundance of roentgenologic evidence. 

In some of the cases the skeletal changes became prominent after 
the spleen had been extirpated. It is conceivable that the removal 
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of the spleen which constitutes the main reservoir of the Gaucher 
substance is responsible for the involvement of the bones in such an 
intensive and extensive form. This hypothesis, however, is not 
absolutely necessary, for in such cases the liver and the lymph 
nodes might equally substitute for the spleen. However, the value 
of splenectomy as a therapeutic measure remains a problem. 

Value op Splenectomy. Here opinions differ. In a recent 
compilation a not inconsiderable number of cases, 19.5 per cent, 
did not survive the splenectomy. It is admitted tW in a number 
of the cases there is an improvement in the general nutrition and 
the condition of the blood and a disappearance of the hemorrhagic 
diathesis. On the other hand, it may be emphasized that in other 
cases the disease process itself progresses and that the involvement 
of the skeletal system, as I have stated, becomes evident only after 
the splenectomy. Since the spleen, in the course of Gaucher’s 
disease, represents solely or almost entirelj'^ an organ depot, its 
extirpation can, in my opinion, have no influence on the process. 
There is, therefore, no rational indication for its removal. The 
symptomatic indication is another matter. In cases of especially 
severe anemia, hemorrhagic diathesis or where ther6 is a particu- 
larly large organ, splenectomy may be indicated. However, the 
prognosis of the operation becomes worse in just these cases of 
severe anemia and copious hemorrhages, because of the poor general 
condition of the patient. Radiotherapy of the spleen has also been 
tried. The splenic enlargement may be diminished by this means 
but there is no noticeable influence upon the course of the disease. 

Origin of the Gaucher Cell. The questions now remaining 
for discussion are the histogenesis and the pathogenesis of Gaucher’s 
disease. "Wliat is the origin of the Gaucher cell? Does it arise 
from the endothelial cell or the reticulum ceU? 

In the spleen, for example, which has been the most important 
object of histologic study, do the nests of Gaucher cells arise from 
a proliferation of the endothelium of the walls of the sinuses? Is 
their alveolar form due to the shape of the sinus? Or are they of 
reticulum cell origin? Or is Gaucher’s disease to be reckoned ofl’- 
hand with the functional hyperplastic diseases of the reticulo- 
endothelial sj^stem, as Aschoff maintains? Is the controversy over 
this or that form of separation of tjq)es superfluous, considering that 
there is essential fundamental identity of endothelial and reticulum 
cells? Actually, a not inconsiderable number of authors have 
without undue consideration identified the histogenetic behavior of 
the reticuloendothelial storage cells in experimental storage of dyes, 
cholesterol, protein mixtures, etc., with the histogenesis of the lipoid 

storing Gaucher cells. • i-j ' 

There is, I believe, hardly a more striking example of the invalid- 
ity of the solution of morphologic problems by means of biologic 
functional induction. Especially in the case of the Gaucher spleen 
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there is morphologic proof, according to my observations, that the 
Gaucher cells arise from the reticulum cells— and only from these 
cells, and the endothelial cells remain completely uninvolved in 
the storage of Gaucher’s substance. The very fact that in a con- 
siderable number of cases arterioles are found within- a part of the 
Gaucher cell alveoli, shows that at least not all the Gaucher nests 
can arise from the endothelium of the venous sinuses. But the 
iron reaction of the splenic tissue makes it clear that the sinus 
endothelium is completely excluded as the maternal source of the 
Gaucher cells. If sections of the Gaucher spleen are treated with 
the Turnbull reagent, the pictures show most significantly that 
there is no Gaucher substance in the venous sinus endothelium, 
but, as a rule, only hemosiderin in considerable amounts; and 
conversely that the Gaucher cells which store the Gaucher substance 
contain either none or very irregularly distributed hemosiderin and 
purely in a facultative manner. This is an ever-recurring principle 
of the structure of the Gaucher spleen. On this account there 
occurs in Gaucher’s disease an apparent and complete functional 
separation between endothelial and reticulum cells. Certainly in 
this instance, as in the diabetic xanthomatoses, the factor of time 
is of distinct significance. In animal storage experiments the 
organism becomes overloaded with relatively large amounts of 
storage substance in a short time, and because of this the entire 
storage system is activated. In Gaucher’s disease the storage 
experiment of Nature extends over decades, and thus allows the 
especially differentiated tendency toward storage to proceed in its 
purest form. The reticulum cell origin of the Gaucher cell is also 
demonstrated in the lymph nodes and the bone marrow, while the 
endothelial origin remains unproven. However, by this observation 
alone, their origin is not settled. In the Gaucher cell nests of the 
spleen it can be shown with certainty that the Gaucher cells can 
arise from the adventitial and periadventitial cells, that is to say, 
the tissue histiocytes of the arterioles of the pulp. Thus in the 
liver the Gaucher cells arise from the connective tissue histiocytes 
of Glisson’s capsule, the adventitia and periadventitia of the cap- 
sular vessels and the central veins. Therefore, Gaucher’s disease is 
neither a “reticuloendothelial” disease, a disease of the entire 
“histiocytic apparatus” nor a histiocjdomatosis, nor is it a pure 
reticulum cell disease. In addition to the reticulum cells of the 
spleen and the liver, the parent cell includes also the connective 
tissue cells of the bloodvessels of the adventitia and periadventitia 
and in addition the cells of Glisson’s capsule. It is hence impossible 
to stigmatize Gaucher’s disease -with a mighty designation as a 
“ reticuloendothelial disease,” 

Pathogenesis. Pathogenetically, Gaucher’s disease exemplifies 
a primary congenital and familial metabolic disturbance on a con- 
stitutional basis. The metabolic disturbance is primary for all the 
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anatomic changes and clinical signs, just as the diabetic metabolic 
disturbance is for diabetic symptoms and visceral xanthomatoses, 
or the cholesterol feeding for cholesterin steatosis. The significance 
of the constitutional basis is indicated by the early onset, the 
familial occurrence, the predominance of the female sex and the 
susceptibility of the Jewish race. From several sources there has 
been assumed as the cause of the metabolic disturbance a pr im ary 
disease hyperfunction of the reticuloendothelial system, because 
of the physiologic significance of the reticuloendothelial system as a 
metabolic apparatus. According to this viewpoint, it conditions 
at the same time the disturbance in metabolism and the storage 
of Gaucher substance. Proof for this viewpoint has not been pre- 
sented. Every basis for it is lacking. One cannot even say whether 
the Gaucher substance is brought to the cells in finished form, or 
in the form of its building stones; whether “storage” corresponds 
to increased ingestion or diminished excretion, and whether the 
rich production of kerasin signifies an increase or merely a disturb- 
ance of normal metabolism. "Wlien one speaks of “storage” in 
Gaucher’s disease, he does it only in a designative sense, because 
of the obscurity of all these factors. 

For the clarification of hemachromatosis in Gaucher’s disease, one 
considers that there exists in lipoid-storing cells of every sort the 
tendency to simultaneous storage of hemoglobinogenic pigments; 
also that with every added stimulation of the reticuloendothelial 
system there occurs an increased hemosiderosis, that is, an increased 
blood destruction. Therefore, in Gaucher’s disease as well, the 
generalized lipoidosis is accompanied by an increased destruction 
of erythrocytes, that is, by hemochromatosis, for which, indeed, 
the persistent lipoidal overloading of the blood supplies a probable 
toxic cause. The facultative hemosiderosis of the Gaucher cells is 
only a special case of this general accompaniment of lipoidophagia. 

The anemia of mild or severe intensity as well as the thrombopenia 
is based on the Gaucher cell infiltration of the bone marrow. The 
myelopoiesis in the Gaucher cell tissue, also in the cavernomas of 
tlie spleen, is compensatory; and, as I have already indicated, the 
thrombopenia is of significance for the hemorrhagic diathesis. 
Obviously these views on the pathogenesis of Gaucher’s disease lie 
far within the realms of hypothesis. 

A surer explanation of its developmental nature, I believe, cart be 
offered on the basis of one fact, namely, the extraordinary con- 
stancy of the clinical, macroscopic, histologic, histogenetic, chemical 
and histiochemical findings which are present in Gaucher’s disease 
and which are not repeated in any other comparable pathologic 
process. This is evident in the enormous chronicity of the process 
which from the beginning develops into a pure morphologic and 
chemical tissue reaction, quite in contrast to_ the experimental 
lipoidophagia or the lipoidophagia of the spleen in diabetic .xantho- 
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inatosis, or above all, the disease which I shall discuss in iriy second 
lecture, the lipoid splcnohepatomcgaly of the type of Niemann-Pick. ^ 
The recognition of the latter disease as directly related to Gaucher’s 
disease, but with, nevertheless, opposite essential disturbances of 
lipoid metabolism, has excluded many difficulties in the clinical- 
anatomical definition of Gaucher’s disease and has enabled me to 
define this disease as sharply as I have .attempted to do today. 


SPONTANEOUS SUBARACHNOID HEMORRHAGE. 

By Harry F. Dowling, M.D., 

ASSISTANT BNSIDENT PHYSICIAN, BALTIMOBB CITY HOSPITALS; ASSISTANT IN MEDICINE, 
JOHNS HOPKINS HNIVEBSITY, BALTIMOBB, MD, 

(From the Medical Sendee of Dr. Thomas R. Boggs. Baltimore City Hospitals.) 

In 1859, Samuel Wilks^ wrote: 

“Of all the difficult cases admitted into hospitals, those are the 
most perplexing where the patients are brought in in an* insensible 
condition, and unable to give any account of themselves . . . 

and tlie surgeon has to choose between injury, poison, or disease, 
as a cause of his insensibility. . . . We refer in the present 
article especially to cases where an effusion of blood is found on 
the surface of the brain, without any apparent injury to the organ, 
and the question arises as to whether the cause be a blow, or arise 
from disease. . . . We therefore relate some cases where the 
effusion was spontaneous. . . .” 

This introduction to Wilks’ paper may serve equally well for a 
preface to the present one, in which is presented a series of 12 cases 
of spontaneous subarachnoid hemorrhage (hemorrhage into the 
subarachnoid space not caused by trauma) observed at the Balti- 
more City Hospitals in the last 3 years. 

Previous Reports. Wiiks^ reported cases of spontaneous sub- 
arachnoid hemorrhage together ivith cases of traumatic origin. 
In 1912, Ehrenberg- reported 2 cases and renewed 29 from the 
literature, for the first time describing spontaneous subarachnoid 
hemorrhage as a distinct clinical entity. Following that, the con- 
tinental periodicals contained a number of case reports, but the 
malady was more or less overlooked in England and America. 
Leopold, » in 1924, deplored this fact and reported 3 cases of his own. 
The stimulus of Sjnnonds^ excellent paper, however, produced 
numerous case reports in the English-speaking journals, among 
which are those of Neal,® Packard and Zabriskie,® Richardson ’ 
Hall,® and Mclver and Wilson.® » ^ 

Pathogenesis. Se\ oral conditions hai'c been identified' as causes 
of spontaneous subarachnoid hemorrhage and many others sus- 
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pected. The following list is offered in an attempt to classify the 
various etiologic factors: 

I. Blood Dyscrasias. 

II. Extrinsic Diselvses Affecting the Bloodvessels of the 
Subarachnoid Space. 

(1) Meningococcus meningitis. 

(2) Tuberculous meningitis. 

(3) Meningovascular syphilis. 

(4) Embolism: (a) infected; (b) malignant. 

(5) Heat stroke. 

III. Intrinsic Abnormalities op the Bloodvessels. 

(1) Thrombosis. 

(2) Degeneration of the bloodvessel wall: (a) arterio- 

sclerotic; (b) hypertensive; (c) in acute infections 
(as typhoid fever) ; (d) from poisoning (as alcohol) ( ?) . 

(3) Congenital nevi. 

(4) Congenital aneurysms. 

I. Cases' of subarachnoid hemorrhage have occurred in various 
blood dyscrasias, as pernicious anemia,^® sickle-cell anemia, “ hemo- 
philia and leukemia. The infrequency of reported cases is probably 
due to the fact that subarachnoid hemorrhage is often overlooked 
in the presence of the predominating disease. The present series 
contains no cases of this kind. 

II. Pyogenic and tuberculous conditions in the meninges may 
cause necrosis of vessel walls with resulting hemorrhage, but actually 
this rarely occurs, because in tuberculous meningitis there is eccen- 
tric thickening of the adventitia and obliterative thickening of the 
intima— conditions which are not likely to result in rupture— while 
in meningococcic meningitis there is infiltration of polymorpho- 
nuclear leukocytes around the vessels, but little involvement of 
the vessel wall. There are no cases in the present series. 

With respect to meningovascular syphilis, Turnbulfi- says that 
tlie usual lesion in smaller arteries is an obliterative endarteritis 
with thrombosis. In some cases, however, in which the adventitia 
and media become weakened before tlie intima has thickened, he 
states that rupture may occur. 

Sands'® recently reported 2 cases and stated that, while syphilitic 
meningitis as a cause of subarachnoid hemorrhage is rare, it does 
occur, and may be overlooked. 

In 4 cases (3, 5, 7, 10) in tlie present series, there was a positive 
blood Wassermann reaction, and in Cases 3 and 7 positive reactions 
on the cerebrospinal fluid as well. Meningovascular sjqihilis may be 
considered as a likely etiologic factor in these instances.^ This 
proportion of cases associated with sypliilis (33 per cent) is high 
as compared with Symoflds’^ report of less than 10 per cent, but 
the former figure is not surprising in a hospital in which 7.5 per cent 
of the patients have a positive Wassermann reaction. 
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Emboli of various kinds may initiate rupture and hemorrhage^ but 
this is usually an insignificant part of the larger disease. 

Cases of subarachnoid hemorrhage have been reported as due to 
heat stroke. McKenzie and LeCount^^ found minute hemorrhages 
in the leptomeninges in 2 out of 37 autopsies performed upon 
patients dying from heat stroke. In these cases the cerebrospinal 
fluid was clear and colorless, but it can be assumed that in some 
instances these hemorrhages might be sufficient to cause yellow 
coloration of the fluid. In Case 1, the patient became unconscious 
while working in the sun on a very hot morning. Heat stroke may 
have been the causative factor. 

III. The largest class is that in which there is some abnormality 
of the vessel itself. Leadingham'® reported a case of sinus throm- 
bosis causing hemorrhage into the subarachnoid space. 

In a number of instances there is present hypertension or arterio- 
sclerosis, or both. In 5 cases (2, 7, 8, 9 and 11) in the present series 
of 12, the blood pressure was considerably above normal and 
remained elevated during convalescence. In Case 7, syphilis is a 
factor to be considered in addition to hypertension. 

Subarachnoid hemorrhage associated with nevi has been reported 
by Cushing.^ 

Considerable data and not a few theories have accumulated upon 
the subject of aneurysm of the intracranial vessels. The articles by 
Fearnsides^'^ reporting 44 cases, and by Wichern^® reporting 21 cases, 
are the first comprehensive reviews. 

Of the later papers, those by Parker^'’ and Forbus-° are distinct 
contributions. The former attempts to correlate autopsy and clin- 
ical findings, and shows that there is a difference in the clinical 
picture between rupture of the anterior arteries of the circle of Willis 
and their branches, and rupture of the posterior group. 

Forbus found muscular defects in the media of cerebral arteries 
in cases of aneurysm and in some cases in which no aneurysms were 
found. These defects he traced to defective embryonic develop- 
ment. He believes that the repeated pounding of the blood column 
against these weak points Mil cause aneurj^sms, which eventually 
may rupture. 

In the present series Case 5 was found at autopsy to have a rup- 
tured aneurysm of the right anterior cerebral artery. Cases 4 and 
12 may have been due to ruptured aneurysm, but the presumption 
is ma^ by elimination, since the patients showed no evidences of 
syphilis, arteriosclerosis, hypertension or acute infectious disease. 

Analysis of Symptoms. Ihc onset was sudden in 7 cases, slow in 
4, and in 1 instance was unknown. In the 11 in which the onset 
was known, it occurred with a sudden loss of consciousness in G, 
once accompanied by delirium and once by delirium and convulsions. 
In the remaining 5, headache was the first .s.miffom. 

ihc various symptoms present in the 12 cases reported are listed 
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in Table 1, according to the frequency of their occurrence. Head- 
ache^ while present as the initial symptom in 5 cases, was complained 
of at some time during the course of the illness by 9 patients. The 
syndrome'began with unconsciousness in 6 cases and unconsciousness 
came on later in a 7th case. Tliree of the patients, after recovering 
consciousness, remained dull, sleepy and apathetic for a variable 
period, ranging from a few hours to 2 weeks in duration. Headache 
was accompanied by pain and stiffness of the neck in 3 cases. Vom- 
iting and delirium were each present in 2 cases, and the other 
symptoms enumerated in Table 1 in 1 case each. 


Table 1.— Symptoms Peesent in 12 Cases op Spontaneous Subaeachnoid 

Hemoeehage. 


No. of 
cases. 

Headache 9 

Unconsciousness 7 

Dullness and sleepiness 3 

Pain and stiffness of neck 3 

Vomiting 2 

Delirium . . • 2 

Paresthesias of scalp . 1 

Soreness along spine 1 

Specks before eyes 1 

Diplopia 1 

Transient hemiparesis 1 

Stiffness of legs 1 


Percentage of 
total cases. 

75 

5S 

25 

25 

17 

17 

8 

8 

8 

8 

8 

8 


Table 2. — Signs Peesent in 12 Cases of Spontaneous Subaeachnoid 

Hemoeehage. 


No. of Percentage of 

cases. total cases. 


Hyperactive deep reflexes 5 

Choked disks 4 

Unequal pupils 4 

Hypoactive deep reflexes 3 

Absent abdominal reflexes 3 

Positive Kernig’s sign 2 


Positive Babinski’s sign (or equivalent) 


Nystagmus 2 

Pulse-rate below 50 per minute 2 

Seventh nerve paresis 2 

Twelfth nerve paresis 1 

Strabismus 1 

Positive Brudzinski's sign 1 

Absent deep reflexes 1 


42 

33 

33 

25 

25 

i7 

17 

17 

17 

17 

8 

8 

8 

8 


Leukocj'te count above 10,000 per c.mm. ... 5 42 

Temperature above 100° F 5 42 


Analysis of Signs. As shown in Table 2, tlie tendon reflexes 
were the most variable signs. Hyperreflexia was present in 5 
cases, hyporeflexia in 3, and absence of deep reflexes in 1. Papill- 
edema was found in 4 cases, unequal pupils in 4, nj^stagimis in 
2 and strabismus in 1. Transient weakness of the facial nerve 
occurred in 2 patients, and of tlie hypoglossal in 1 . Other abnormal 
signs were: absent abdominal reflexes, 3 cases; positive Babinski 
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sign or its equivalent, 2 cases, and positive Brudzinski sign, 1 case. 
All the abnormal signs cleared up during the patients’ stay in the 
hospital, except in the 2 instances wliere death intervened. 

Leukoeytosis and moderate increase in temperature for the few 
days following the hemorrhage have been noted as occurring rather 
frequently. As will be seen in Table 2, each occurred in nearly half 
of the present series. The highest leukocyte count was 23,800 per 
c.mm. in Case 11. 

Diagnosis. The usual clinical picture of subarachnoid hemorrhage 
is the sudden onset of unconsciousness, usually preceded by head- 
ache. Unconsciousness may last for a few, minutes or several days 
and may be followed by dullness and drowsiness, by convulsions 
and delirium, or merely by a slight headache, which soon wears off 
and leaves the patient feeling perfectly well. The importance of 
headache as a suggestive symptom of hemorrhage into the meninges 
is well shown in Table 1, especially if accompanied by pain and 
stiffness in the neck. 

Meningeal irritation or direct pressure effects are responsible for 
the signs. The deep reflexes may be hyperactive, normally active, 
diminished or absent. Superficial reflexes may be absent and 
various pathologic signs may be found, especially the Babinski sign. 
Papilledema, either unilateral or bilateral, and slowing of the pulse 
rate are the most suggestive signs of increased intracranial pressure. 

Remembering that subarachnoid hemorrhage is more often over- 
looked than erroneously diagnosed, the important feature in the 
diagnosis is to suspect its presence and perform a spinal puncture 
in every case of coma, unless some other causative factor is certain. 
The present series of cases would suggest also that in instances of 
headache unexplainable on any other basis, consideration of 
subarachnoid hemorrhage and consequent spinal puncture are 
warranted. 

If the spinal fluid eontains blood there are only a few conditions 
to be ruled out. Traumatic blood introduced at the time of punc- 
ture is differentiated in three ways from bloody spinal fluid caused 
by hemorrhage into the subarachnoid space: 

1. In the traumatic puncture the blood is not evenly mixed with 
the cerebrospinal fluid, but null color the first of 3 successive tubes 
dm-ker than the third; in subarachnoid hemorrhage all the tubes 
will be colored alike. 

2. The former will clot (if there is a suflicient amount of blood); 
tire latter will not. 

3. If the bloody fluid in subarachnoid hemorrhage be centri- 
fugalized immcdiatelj^ or allowed to stand, the supernatant fluid 
will be xanthoclu-omic. 

If the puncture is not done until several days after the onset 
the fluid may no longer be bloody, but merelj* xanthoclmomic. 

In addition to subaraclmoid hemorrhage, bloody or xanthochromic 



4'?4 DOWLING: SPONTANEOUS SUBARACHNOID IIEiMORRiUGli 


fluid may occur in intraventricular hemorrhage, in cerebral hemor- 
rhage with rupture into the ventricles or into the subarachnoid 
space, and in traumatic meningeal hemorrhage. 

Patients with intraventricu. ir hemorrhage show profound pros- 
tration and rarely recover. If they do not die they usually show 
residual paralyses. Hemorrhage into the substance of the cerebrum 
will show more lasting effects than subarachnoid hemorrhage, and 
often leave permanent paralyses. 

Traumatic hemorrhage is often hard to differentiate, even at 
autopsy. Munck,^^ in analysis of 9 debatable cases, gives useful 
pointers for making the distinction. If there is fracture of any bone 
of the skull, if there are signs of trauma on the scalp, or if the 
hemorrhage is found at necropsy to be confined to a small area over 
which injury is known to have occurred, the case may be considered 
traumatic. In the absence of sufficient trauma, especially if there 
is demonstrable disease of the bloodvessels, the hemorrhage is 
classed as spontaneous. 

Treatment. The relief of intracranial pressure is the end sought 
for; whether by repeated spinal drainages, intravenous hypertonic 
glucose solutions, or frequent doses of magnesium sulphate by 
mouth. 

At the present time the accepted procedure at the Baltimore City 
Hospitals is to perform one puncture for diagnostic purposes and 
no more for 1 week (unless marked pressure symptoms require it). 
This time is allowed for the bleeding vessel to attain some degree 
of repair. After this the patient is given a puncture every 3 days 
(or oftener, in the presence of markedly increased intracranial 
pressure) until the fluid is colorless and the abnormal signs and 
symptoms have all disappeared. Intravenous glucose and drastic 
purgation are reserved for cases in which spinal drainage alone fails 
to give relief. 


Case Eeports. Case 1 (Med. No. 17516). — J. S., a colored male, aged 
41 years, fell unconscious while at work on a hot summer morning. _He 
roused from coma after 3 hours, but was alternately stuporous and raving 
on admission to the hospital. 

The relevant findings on examination were: pulse, 120; moderate neck 
rigidity; irregular pupils with the right larger; slight sclerosis of retinal 
vessels; slight left facial weakness; normally active deep_ reflexes; moderate 
sclerosis of peripheral vessels; blood pressure, 110 systolic, SO diastolic. 

Urinalysis: albumin -) — H; many white cells (negative after 2d day). 
The leukocytes were 11,200 per c.mm. The spinal fluid was bloody and 
became xanthochromic on subsequent taps. Blood and spinal fluid Wasser- 


mann reactions were negative. _ 

Gradual but complete recoverj" took place, with eventual return ot tiie 
spinal fluid to normal. The patient was discharged, fuUy well, after 6 weeks. 

Case 2 (Med. No. 17589).— M. E. L., a white female, aged 50 years, 
after a sudden attack of unconsciousness vdth right hemiplegia, remainea 
comatose for 31 hours and was apathetic for the next 2 weeks. . ^ , 

Hemiplegia had disappeared by the 13th da 3 q when the patient entered 
the hospital. Examination showed: temperature, 100.4 F.; pulse, 104, 
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tenderness of lumbar spine; blood pressure 196 sj^stolic, 114 diastolic; 
sclerotic peripheral vessels; hyperactive deep reflexes suggestive right 
Babinski and Oppenheim. 

Urinab'sis: few red and white cells; trace of albumin; occasional granular 
cast. The blood count was within normal limits. The spinal fluid was 
xanthochromic after a small amount of old blood had settled out. Blood 
and spinal fluid Wassermann reactions were negative. 

Recovery was complete and the patient was discharged in 3 weeks. 

Case 3 (Med. No. 18255).— H. S., a white male,_ aged 33 years, had 
severe pain in the left temple, plus sensations of “pins and needles” and 
heat and cold for 2 weeks, followed by sudden onset of delirium, commlsions 
and coma. 

There was history of previous antiluetic treatment. 

Examination showed: coma, alternating mth delirium and con\ailsions; 
temperature, 99.4° F.; pulse, 128; blood pressure, 90 systolic, 60 diastolic; 
bilateral choked disk; slight ptosis of left ejTlid; left facial weakness; pro- 
trusion of tongue to the left; rigidity of the neck; hyperactive patellar 
reflexes; positive Kernig; positive left Oppenlieim and suggestive left 
Babinski. The pupils reacted to light and in accommodation, the right 
being larger. 

The leukocytes were 15,200 per c.mm. Roentgen ray revealed no frac- 
ture of the skull. The spinal fluid was bloody (becoming xanthochromic on 
later taps). Wassermann reactions on blood and spinal fluid were 4-1- . 

Gradual improvement occurred under antiluetic therapy and occasional 
spinal punctures. The patient was discharged completelj'' weU 15 weeks 
after admission. 

Case 4 (Med. No. 18306).— W. L., a white male, aged 41 j'^ears, after a 
3-day alcoholic debauch fell unconscious when he attempted to get out of 
bed. Delirium alternated mth coma the remainder of the day, and he 
was brought to the hospital that night, where examination showed the fol- 
lowing relevant facts: temperature, 102° F. (rectal); pulse, 72; left pupil 
larger; no reactions of pupils to light; hyperactive deep reflexes; absent 
abdominal and cremasteric reflexes; bilateral Babinski. 

The leukocytes were 15,400 per c.mm. The spinal fluid was bloody 
and became xanthochromic on later taps. Wassermann reactions on blood 
and spinal fluid were negative. 

The pupils regained their normal reaction to light within the first week, 
and during the same time the deep reflexes on the right returned to a normal 
status, followed 2 weeks later by those on the left. Delirium was controlled 
by spinal punctures during the first 2 das's, and was followed after that 
time by mental sluggishness which cleared up very slowly. The mental 
condition had just about reached normal when he was ^scharged at his 
family’s request 6 weelcs after admission. 

Case _5 (Med. No. 14413).— S.^ H., a colored male, aged 33 years, fell 
unconscious at work. Coma, lasting a few minutes, was followed bj'^ several 
hours of mental dullness. Then coma returned, with convulsions. 

_ Examination showed: pulse, 120; blood pressure, 230 sj^stolic, 90 diastolic; 
bilateral choked disk; deep reflexes absent. 

The spinal fluid was blood}' on the day of onset and xanthochromic 
2 days later. 

Com-ulsions became less frequent as the patient became weaker. The 
patient died 2 days after admission. 

Poslmortcm examination (Forbus’-® Case 7) showed diffuse hemorrhage 
o\ er the surface of the brain, particularly at the base, and a ruptured 
aneurysm of the right anterior cerebral artery. The aneurj'sm showed no 
evidence of sypliilis. 
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Case 6 (Med. No. 17409). — J. P., a colored male, aged 42 years, had a 
left temporal headache 1 week before he suddenly lost consciousness while 
urinating. Coma lasted 1 hour and was followed by headache and diplopia. 
The patient had received an incomplete course of antiluetic treatment in 
the past. 

Examination showed: temperature, 100; blood pressure, 120 sj^stolic, 
80 diastolic; enlarged epitrochlear nodes; left internal strabismus; left 
horizontal nystagmus; hj^Doactive deep reflexes. 

Leukocytes were 11,100 per c.mm. The spinal fluid was xanthochromic. 
The spinal fluid Wassermaim was negative, but the blood Wassermann 
was 4+. 

The patient improved rapidly vdth spinal drainages and antiluetic treat- 
ment. Headache, strabismus and nystagmus disappeared and the patient 
was discharged 2 weeks after admission. 

Case 7 (Med. No. 17571). — E. N., a colored male, aged 42 years, had an 
attack of unconsciousness while in church, lasting for a few minutes and 
followed by sleepiness and headache. 

Examination on entrance to the hospital 4 days later showed: pulse, 48; 
blood pressure, 240 systolic, 120 diastolic; deep reflexes hypoactive; other- 
wise negative, except for mental sluggishness. 

Urinalysis showed: albumin -f -h-k; many white cells, hyalin and gran- 
ular casts. There was moderate impairment of renal function as judged by 
the Mosenthal test. Blood counts were within normal limits. The spinal 
fluid was blood}', becoming xanthochromic on later taps. 

Gradual improvement occurred. The pulse rate became normal, but the 
blood pressure remained elevated. The patient was fully recovered when 
he was discharged 6 weeks after admission. 

Case 8 (Med. No. 17820).— F. H., a colored male, aged 34 years, was 
found 2 days after disappearing from home. He was mentally confused 
and remembered nothing of the period of his absence. 

Examination showed marked mental confusion and inabilit}' to answer 
even .the simplest questions. The blood pressure was 245 systolic and 
150 diastolic, and the examination was otherwise negative. 

The spinal fluid was xanthochromic after old blood had settled out. 
Wassermann reactions on blood and spinal fluid were negative.^ 

The urine contained a faint trace of albumin and an occasional hyalin 
cast for the first week and w'as negative thereafter. The nonprotein nitrogen 
was 62 on admission, gradually dropping to normal in 2 weeks. 

The deep reflexes changed from a state of hj^eractivity to hypoactmty 
and then became normal 2 w'eeks after admission. Mental confusion and 
dullness left very slowly. At the time of discharge, 9 weeks after admission, 
normal mental status had returned, but the patient was never able to 
recall the incidents of his 2 days’ disappearance. 

Case 9 (Med. No. 14866). — H. W., a colored male, aged 35 years, had a 
frontal headache for a week w'hich disappeared and returned in severer 
form 5 days later, causing him to seek hospitahzation. 

On examination he was found to have a temperature of 100° F. by 
rectum; pulse, 46; bilateral choked disks; sUght ptosis and facial weakness 
on the right; biceps and triceps diminished; knee-jerks normal; peripheral 
vessels shghtly thickened; blood pressure, 160 s 5 'stolic and 100 diastolic. 

Urinab'sis: faint trace of albumin and occasional hyalin and cellular 
cast. Eoentgen ray showed no skull fracture; ventriculogram revealed no 
e^ddence of brain tumor. _ i i • . 

The spinal fluid was blood tinged and later became .xantliocliromic. 
Blood and spinal fluid Wassermann reactions were negative. ^ , 

Two weete after admission the pulse rate had increased to 76, the oioou 
pressure was 140 s}-stolic and SO diastolic, and the abnormal neurologic 
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signs had disappeared. The patient wa.s sjTnptom-free and remained so 
until discharge, 5 weeks after admission. 

Case 10 (Med. No. 15367).— G. C., a colored female, developed headache; 
4 days later, nausea and vomiting; and 6 da 5 ’’s later, pain and stiffness of 
the neck. 

Examination 9 days after the onset revealed stupor; blood pressure, 
130 systohc and 96 diastolic; dilated, irre^lar pupils, the right being 
larger, reacting to light and on accommodation; painful, stiff neck; absent 
abdominals, normally active tendon reflexes. 

Spinal fluid was bloody and, on later taps, xanthochromic. The blood 
Wassermann was 4+; the spinal fluid Wassermann, negative. 

Improvement began on the 4th day after admission; abnormal symptoms 
and signs were gone in 2 weeks; and the patient was discharged perfectly 
well 3 weeks after admission. 

Case 11 (Med. No. 17199).— E. L., a colored female, aged 59 years, 
while hanging clothes on a line was seized with severe, lancinating pain in 
the back of the neck, accompanied later by vomiting, bitemporal headache 
and soreness in the lumbar region. I’lflien no improvement occurred after 
2 weeks she entered the hospital. 

Examination showed; temperature, 101.4° E.; pulse, 75; sclerosis of 
retinal vessels; moderately enlarged heart with systolic murmur at apex, 
transmitted over the precordium; tortuous, sclerotic peripheral^ vessels; 
blood pressure, 210 sj^stolic, 120 diastolic; hyperextension and stiffness of 
neck; tenderness along spine; positive Kernig; adductor spasm of thighs; 
hypoactive deep reflexes. 

Leukocytes were 23,800. The spinal fluid was bloody on admission and 
xanthocliromic 5 days later. 

Headaches ceased in a few days and the patient improved in other 
respects, until one day, about a month after the onset, she suddenly 
fell back unconscious. Coma lasted a few hours and was followed by 
bitemporal headache. Spinal fluid was again bloody and the leukocytes 
rose to 16,700 (having previously dropped to normal limits) on the 4th day 
after this second attack. 

Gradual improvement began again and the patient was practically well, 
when she developed bronchopneumonia and died, 1 month after the second 
attack. Autopsy was refused. 

Case 12 (Med. No. 18290).— V. D.,_a white male, aged 41 years, devel- 
oped severe throbbing headache, wliich subsided after taking capsules 
prescribed by a ph 3 ’^sician. The next afternoon, however, the patient’s 
legs became gradually so stiff that he could not walk. There was no pain 
or swelling of the legs. 

Examination showed an alert and cooperative patient; temperature, 
99.6° F.;_ pulse, 80; blood pressure, 110 sj'stolic, 70 diastolic; bilateral 
choked disk; positive Brudzinski; moderate stiffness of the neck; positive 
Kernig; hjTieractive deep reflexes; no redness, heat, sw^elling or tenderness 
of the low^er extremities. 

Blood counts and urinalj^ses were within normal limits. The spinal fluid 
W'as xanthocliromic. Blood and spinal fluid Wassermann reactions were 
negative. 

The patient recovered rapidly so that he was free from signs and sjnnp- 
toms after 1 w^eek and insisted on going home after 2 weeks. 

Conclusions. Tlie salient points revealed by tliis study of a small 
grou]) of cases of .subarachnoid hemorrhage are: 

1. A variety of pathologic conditions may cause hemorrhage into 
the subarachnoid space. 
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2. The syndrome may present a wide variety of symptoms and 
signs. 

3. In every case of coma of unknown origin, a diagnostic spinal 
puncture is imperative. 

4. Headache is a prominent and sometimes the only symptom. 
A diagnostic spinal puncture is justified, therefore, in any ease of 
unexplained headache. 

Note. — The ■writer wishes to thank Dr. Thomas R. Boggs for permission to 
present these cases, and Dr. Boggs and Dr. Paul Padget for their ad-vice and 
helpful suggestions. 
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THE USE OF VARIOUS GASES IN ENCEPHALOGRAPHY. 

A SUMIVIARY OF 210 CASES, USING THE SEVTOLTANEOUS 
Displacement Apparatus.* 

By Frank Liberson, M.D., 

ROENTGENOLOGIST, TJ. S. PUBLIC HEALTH SERVICE HOSPITALS, 

NEW YORK CITY. 


Most workers in the field of encephalography have felt that the 
radiographic method of investigating the ventricular and subarach- 
noid systems after replacement of the cerebrospinal fluid with air 
would find mucli more extensive use in the study of the minor as 
well as the graver lesions of brain and meninges if the procedure 
could be made safer and less discomforting to the patient. For the 
past 1 1 years it has been the author’s aim to obviate these two main 

* Published by permission of the Surgeon-General, U. S. Public Health Sendee, 
Washington, D. C. 
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deterrents to the more universal application of the encephalographic 
method. The present paper deals with the efforts in that direction, 
which have permitted the successful encephalography of 210 patients 
without fatality or serious accident. 


Table 1. — Classification of Cases. 

Cases 

A. — According to gases used. 

Air ^ Unfiltered 40 

Air Filtered 115 

Carbon dioxid Filtered 3 

f NH4N02 (15) ] 

Nitrogen from j NH 4 CI + NaNOa (23) i Filtered 40 

( Commercial tank (2) j 

Helium from Commercial tank 12 

B. — According to Clinical Diagnosis. 

No gross organic abnormality (psychosis, psychoneurosis, psy- 
choasthenia) 57 

Cerebrospinal lues 05 

Vascular disease of unknown origin 16 

Posttraumatic headache 15 

Petit or grand mal 12 

Encephalitis 9 

Apoplectic hemiplegia 3 

Obliterative subarachnoiditis 3 

Congenital hydrocephalus 2 

Brain tumors (not posterior fossa) 10 

Posterior fossa tumors* 8 

Cord tumors or adhesions* 10 


* The relatively large number of cases of posterior fossa and cord tumors is due 
to the kind courtesy of Dr. E. J. J. King of Bellevue and Misericordia, Dr. R. A. 
Gerber of Harlem, and Dr. I. J. Sands of the Brooklyn Jewish, who felt that the use 
of the apparatus makes for added safety, and thus invited me to do some of their 
more difficult tumor cases at the respective hospitals. 


Even as early as 1921 it was felt that the chief element of danger 
in the withdrawal of any appreciable amount of spinal fluid is the 
sudden alteration in the intracranial pressure. The danger appears 
to vary with the amount of fluid withdravm before its equivalent 
in air is injected, being grave where the replacement unit is 20 cc., 
and much less serious where only 5 cc. is withdravm at a time. The 
loiowledge that the smaller the replacement unit the less the dis- 
turbance to the intracranial pressure prompted the development of 
an apparatus for the simultaneous (drop by drop) displacement of 
fluids by air or some other gas.^*^ 

The principle of the apparatus is that “fluid will seek its level,” 
so that if the air to be injected is placed in a cylinder at a lower level 
than the spine, the inlet and outlet being connected with the sub- 
arachnoid spaces b}'- lumbar puncture, making a continuous closed 
system, the cerebrospinal fluid will descend by gravity into the 
cylinder, and as it does so, an equivalent quantity of gas is forced 
out of the cylinder up into the subarachnoid spaces. 

In the first 4 cases tlie spine was punctured in 2 interspaces, 
according to the method developed by Bingel;^ the fluid inlet tube 
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of tlie simultaneous displacement apparatus being connected to tlie 
lower puncture needle and the gas-conA'eying tube to the interspace 
above. To obinate the discomfort of the double spinal puncture a 
fine cannula was substituted for one of the needles and made to 
fit inside the other one, forming a “needle within a needle” unit 
that requires only a single lumbar puncture (Fig. 1). As such tlie 
apparatus was used in the succeeding 206 cases. 

The writer admits that the use of the simultaneous displacement 
apparatus makes this method of encephalography manifestly less 
simple than the one generally employed now, the syringe and 2-way 
stopcock, where 5 cc. of fluid is withdrawn and an equivalent amount 
of air injected at a time. The factor of added, safety, however, 
justifies its use in the mind of the author. The general mortality 
of encephalography is still quoted at 2 per cent,'* while by use of 
the simultaneous displacement apparatus the author has not bad a 
single fatality in the 210 cases, 8 of which were posterior fossa 
tumors. 

The second difficulty with encephalography, the reaction, con- 
sists of severe headache that occurs in almost every case. Occa- 
sionall}’’ shock supervenes, with its usual symptoms: vomiting, cold 
sweat, weak and thready pulse, and fall of blood pressure. The 
shock reaction in this series of 210 cases occurred infrequently and 
was at no time so severe as to require any treatment; the fall of 
blood pressure never being above 20 mm. of mercury. 

The headache, however, is almost constant and baffles all attempts 
at circumvention. It is severe for 5 to 6 hours, and commonly lasts 
1 to 4 days. It appears after the introduction of about 30 cc. of air 
and indicates absence of obstruction in' the spinal canal, as well as 
the presence of the gas in tlie subarachnoid spaces oi^er the brain, 
especially the frontal lobes. Sedative, such as chloral and luminal, 
and opiates such as morphin ^ gr. in combination with hyoscin 
gr. are thus far the most promising methods of treatment for the 
headaclie. 

It Avas thought at first that particulate matter in the injected air, 
such as dust, ivas responsible in part for the sei^ere reaction. There- 
fore, in 115 cases the air ivas filtered through a water column before 
injection (Fig. 2). The headache during injection v'as the same as in 
the unfiltered cases, yet there seemed to be less sei^ere reaction after 
the procedure than in the first 40 unfiltered control cases. At no 
time did we feel compelled to tap the spine for the relief of the post- 
injection symptoms. Ne\'ertheless, for purelj^ scientific purposes, 
spinal taps were performed 1 to 3 days after tlie injection of filtered 
air in 6 cases. The cell count ivas uniformlj" the same or even less 
than at the time of injection. This is to be contrasted with the 
pleocytosis that occurs after the use of ordinary injection methods.-’ 

It would appear then that filtration of the gas used in encephal- 
ograpliA'-, althougli not of striking value in obviating the headache 
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_ Fig. 1.— The Simultaneou.s Displacement Apparatus. The apparatus con- 
sists of a cylinder (C), with an inlet tube reachinR to its bottom and connected to a 
spinal needle (A), and an outlet tube leadinR from the cylinder top to a fine cannula 
: ' o ^ ^ inside the first needle. A mercury manometer is placed as a side-arm 
to the 3-way stopcock at B to measure the intraspinal pressure. The cylinder is kept 
at a lower level than the spine; the lumbar puncture is made; and the fine cannula 
IS inserted snugly into the larger needle, tlic system thus becoming a closed one. ^Vs 
the cerebrospinal fluid descends through tlie large noodle to the Iwttom of the cylinder 
1 forces an equivalent amount of gas which it displaces from the cylinder up into the 
small caniiii .a and the subarachnoid spaces. The speed of exchange of gas for fluid 
IS controlled by raising or lowering the cylinder. The 3-wav stopcock at B sen-es 
for pressure readings when turned to position 3, and for the usual working of the 
apparatus in position 2. Stopcock E is used to clear the air cannula in case fluid 
oo^itimi up some gas from the cylinder (stopcock in position 1). changing to 

' "Nccting It into the spinal canal, then returning to position 2 for the 
i sii.il exchange of g.as and fluid. The detailed description of the apparatus and its 
norkings can be found in the origin.al article describing it {quod ride). 
vou NO. 4. — ^.irim., 1033 17 
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and other reactions, is to be recommended on the score of diminishing 
postoperative reactions, such as meningeal reaction and pleoc^dosis. 

Another attempt at obviating the postinjection reaction was 
made about 5 years ago by the author, who felt that the reaction 
may be’due not only to the mechanicophysical properties of the gas, 
such as its expansibility and solubility, but also to its chemical 
properties. This prompted the substitution of different gases for 
air in encephalography. 



GW'Tank- FaTLJL Unit Appiutus CvuiKota- 

Pig. 2. — Method of Filtering the Gases Used. The cylinder (C) and the 
accompanying tubing and stopcocks are filled ndth -n’ater and heated in the sterilizer 
for 20 minutes. The gas to be introduced (K) is filtered through a column of sterilized 
Tvater (ff) , and is then alloived to displace the fluid in the cylinder, leai-ing about 0.5 cc. 
to act as a seal for the fiuid-carrj-ing stopcock, and as a graidty starter -svhen the 
exchange of fluid and gas commences. The stopcocks are closed, separated from the 
filtering unit, and the apparatus is now ready for the replacement of the cerebrospinal 
fluid by the filtered gas contained in its sterilized cylinder. 

When air is the gas used, the arrangement is exactlj- the same except that the tank 
is not present. The cylinder (C) -n-hich u-as preidously filled n-ith water and sterilized, 
is raised high, making the fluid in it flow out into the cup. This draws the air through 
the filtering unit (JT) into the cj'linder. The stopcocks are now closed, separated from 
the filtering imit, and the apparatus is ready for use. 


In the first 3 cases carbon dioxid was tried. Because of its great 
solubility in spinal fluid, air had to be mi.xed with it. The calculation 
of tlie relative amounts of air and carbon dioxid necessary to main- 
tain proper pressure relations after withdrawing the spinal fluid was 
so difficult as to make tlie method impossible. The reactions were 
severe and served to emphasize the necessity of using insoluble gases 
to replace tlie spinal fluid. 
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Nitrogen was then employed in 40 cases with more promising 
results. The gas was obtained by heating a small flask containing 
5 gm. of ammonium chlorid, 5 gm. of sodium nitrite and about 20 cc. 
of water. The gases generated were led through a column of water, 
which acted as a filter, absorbing the ammonia that comes off in 
appreciable quantities, especially at the beginning of the heating. 
The filtered nitrogen was finally allowed to displace the water in 
the apparatus cylinder. (The nitrogen also can be prepared by 
heating an ammonium nitrite solution, or from a commercial nitrogen 
tank). Wliichever way the nitrogen was prepared, the headache 
was found in almost all cases to be less severe than with air. The 
difference between nitrogen and air, however, cannot truthfully be 
said to be very striking. 

Not satisfied with nitrogen, the author turned in the last 12 cases 
to the even more inert gas, helium, obtaining it, in pure state, at 
considerable expense from commercial cylinders. The helium was 
filtered through water in the same manner as the nitrogen. The 
headache in these 12 helium cases have been almost uniformly less 
severe than with the other gases. Although nothing definite can 
be said about helium as yet, the results are encouraging enough to 
suggest its continued trial use in the future. 

It should be emphasized that the simultaneous displacement 
apparatus lends itself so easily to filling cavities by different gases 
that it sensed as the starting point and nucleus for the project of 
substituting different gases for air in encephalography. This reverts 
back to the original aim to make the apparatus a safe means of 
replacing the liquid in any closed body cavity by any other gas, or 
the gas in a cavity by any other liquid, either for diagnostic or 
therapeutic purposes. The apparatus not only enables one to drain 
off all the cerebrospinal fluid possible by substituting some gas for 
it, but permits the reverse procedure, the replacement of the gas 
injected into the canal by the patient’s own cerebrospinal fluid, or 
any other fluid the therapist may desire, such as saline, serum, or 
medicated spinal fluid. It was the intention of the writer in 1924 
to make use of this form of complete spinal drainage with gas 
replacement of the spinal fluid and redisplacement by medicated 
fluid or serum in cases of meningitis, following along the work of 
Sharp," and in cases of cerebrospinal lues according to the work of 
Dercum'^. 

In conclusion it may be said that whereas the question of safety 
in encephalography has been dealt with and met in great part by 
the simultaneous displacement apparatus, nothing substantial has 
been found to obviate the discomforting postinjection headache. 
The displacement of the cerebrospinal fluid by gases other than air 
holds a little promise for less severe reactions, but headaches of 
moderate severity are still present in almost every case. 
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Summary. 1. The use of the simultaneous displacement appara- 
tus has permitted the encephalography of 210 cases without fatality 
or serious accident. 

2. Filtration of the gases through water before injection reduces 
the postinjection reaction and obviates the pleocytosis that often 
occurs with unfiltered air. 

3. The substitution of other inert gases for air in encephalo- 
graphy makes for less severe headaches. Helium appears more 
promising than nitrogen in this respect. 

Note. — The author wishes to express his extreme indebtedness to Dr. C. H. 
Lavinder, Senior Surgeon, U. S. Public Health Service, without whose kind interest 
and invaluable suggestions throughout the past 11 years this work could not have 
been carried out, and to Dr. J. D. Reichard, Surgeon, U. S. Public Health Ser^dce, in 
charge of Neurological Sermce, Ellis Island and Staten Island hospitals, for his full 
cooperation clinically. 
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NEUROLOGIC COMPLICATIONS OF SERUM SICKNESS.* 

By John B. Doyle, M.D., 

NEUROLOGIST, ST. VINCENT’S HOSPITAL AND THE HOSPITAL OP THE GOOD SAMARITAN, 

LOS ANGELES. 

(From the Section on Neurology, Mayo Clinic, Rochester, Minn.) 


Since tlie introduction of dipbtlieria antitoxin peculiar and 
sometimes fatal sequelm to injections have been observed, the most 
common of which is serum sickness. At first reactions of this 
sort were attributed to antibodies in the serum. Within a year, 
however, .lohannessen* had disposed of that assumption by demon- 
strating that reactions of .similar character followed the injection 
of normal horse serum. 

In 1011 Vincent and Bichet^ published an account of a man, aged 

* Rond before tlie Neiirojisychintiy Section of the Ciilifomi.n Medicnl Apsocintioti 
!\t the Sixty-first Aimuid .Session, Pasadena, May 2-5, 1932. 
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30 years, who had received 10 cc. of tetanus antitoxin under the 
skin of the abdomen. Nine days later he suffered from repeated 
episodes of malaise, vomiting, urticaria, syncope, shock and anuria. 
Fifteen minutes after the second episode paresis of the right arm set 
in. Subsequently examination revealed atrophy of the right supra- 
spinatus and paralysis of the serratus anterior with reaction of 
degeneration (R.D.). Since that time there have been many con- 
tributions of similar character, particularly in the French literature. 
My own interest in this subject was aAvakened bj'’ a case of this sort 
which I saw on April 17, 1930. 

Case Reports. Case 1.— The patient was a man, aged 37 years, who 
had received a prophjdactic injection of scarlet fever antitoxin in the 
lateral portion of the right arm 2-^ months previously. Seven days after 
the injection the patient suffered from malaise, urticaria, abdominal cramps, 
fever and syncope. On the eighth day he complained of severe pain 
in both shoulders and within a few hours he noted weakness of the right 
shoulder. On examination there was almost complete flaccid paralysis 
of the right deltoid muscle and moderate weakness of the right biceps, 
brachialis, pectoralis major and scapular muscles. The right deltoid was 
rather tender and markedly atrophic. The right biceps reflex was not 
obtained; the triceps and supinator reflexes were normal. Sensation was 
intact throughout. On faradic stimulation of the right deltoid there was 
onlj'^ a slight response from isolated bundles of the muscle. Eight months 
later the patient wrote that moderate improvement had taken place. 

Through the courtesy of Dr. M. Stark, of Los Angeles, I recently 
had the privilege of examining a second case. 

Case 2.— The patient was a man,_aged 25 years, who had received 4-J 
months previously a prophylactic injection of tetanus antitoxin near the 
insertion of the right deltoid muscle immediate!}'' following a slight injury 
to the right thumb. On the third day the right arm was swollen, red and 
itchy. Six days later the swelling, erythema and pruritus, which had per- 
sisted, spread rather rapidly over the entire body. Coincidently the patient 
complained of excruciating pains through the shoulders and tlie pelvis. 
Two days later (1 1 days after injection of the serum) the erythema, swelling 
and pruritus subsided and the patient noted weakness of* the right upper 
limb. The arthralgia persisted Mth diminishing severity for 1 month. 

Examination revealed almost complete flaccid paralysis of the right 
deltoid and infraspinatus and moderate weakness of the right triceps and 
serratus anterior muscles. A few fibers of the anterior one-third of the 
deltoid could be contracted on effort. There was marked atrophy of the 
right deltoid and infraspinati and moderate atrophy of the serratus anterior. 
0\-cr the lower two-thirds of the deltoid region there was partial anesthesia 
for ligljt touch, superficial pain and warm and cold. The right deltoid 
infraspinatus and serratus anterior showed partial R.D. ’ 

Review o_f the Literature. From tlie literature it has been possible 
to select 47 npivarently authentic examples of neurologic comjflica- 
tions of serum sickness which are presented in tabular form. Alanv 
of the rc])orted cases, such as thase of Etienne,-’’ have been excluded 
because the\' did not belong to this category or because of inadequate 
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descriptions. Cases following the use of vaccines have been omitted. 
Engelmann’s case/ often cited as the first to be recorded in the 
literature, is not included since there is no demonstrable relation- 
ship between the very mild serum reaction and the clinical picture 
of a slowly developing multiple peripheral neuritis which began 
36 days later. In addition, I have excluded from consideration 
certain cases showing anaphylactic phenomena without serum sick- 
ness, such as that of Sheppe.® Because of the character of the 
clinical findings, the time relationships and the fact that mild cases 
of serum disease may be overlooked, 3 cases have been included in 
this series in which there are no definite data descriptive of serum 
sickness. 

Analysis of the Cases. From a study of Table 1 it is apparent 
that males have been much more frequently involved than females. 
This may be attributed to the fact that men are more exposed to 
injuries necessitating prophjdactic injections of tetanus antitoxin 
than are women. Of the 7 patients who developed neurologic 
complications following injections of diphtheria antitoxin, 4 were 
males and 3 were females. All of the patients in this series, how- 
ever, who received scarlet fever antitoxin were males. That the 
disease occurs chiefly among adults is shown by the average age 
(26.9 years) of the group. .To be precise, 33 of the 47 patients whose 
ages are recorded were 21 or more years of age. 


Table 1. — Neurologic Complications op Sebum Sickness. 


Number of cases reviewed 49 

Sex distribution: 

Males 44 

Females 5 

Average age in years (46 patients) 26.9 


Average interval in days between first injection and onset of 

serum sickness (39 cases) 

Avurage interval in days between onset of serum sickness and 
the neurologic complication (35 cases) 


Table 2. — Neuhologic Complications of Serum Sickness. 


Serum injected 

Tetanus antito.xin .... 
Diphtheria antitoxin .... 
Scarlet fever antitoxin 
Antipneumococcic serum, Type I 
Antimeningococcic scrum 


No. of 
cases. 

34 

7 

5 

3 

1 


Total 


■19 


The average interval between the onset of serum sickness and 
the appearance of neurologic complications is difiicult to determine 
accurately. In many instances arthralgia has been so ^severe as to 
be almost incompatible with physical effort. In the 35 cases, con- 
cerning which data of this sort are recorded, the interval was 
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approximately 2 days. In 33 instances the serum sickness seems 
to have been relatively mild, in 23 moderately severe and in 10 very 
intense. The average length of the serum disease in the 12 cases 
in which the duration was recorded, was approximately 3 days. 
From Table 2 it will be seen that 34 of the 49 cases developed evi- 
dence of neurologic complications following the injection of tetanus 
antitoxin. This is probably to be attributed to the fact that serum 
of this sort is most often given to adults who in turn are more likely 
to develop neui’ologic complications. 

Apparently the brain, the spinal cord, the meninges, the nerve 
roots, the cords of the brachial plexus or the peripheral nerves may 
be involved directly by urticarial edema analogous to that in the 
skin. It has frequently been assumed that the urticarial lesion 
was located in one or more of the spinal foramina. Sicard and 
Cantaloube® suggested that certain cases of mononeuritis might be 
due to compression of a nerve as a result of an urticarial process 
within an aponeurotic sheath (neurodocitique). 

In the majority of instances nervous structures associated with 
the brachial plexus have been involved (Table 3). In all of these 
cases there was disturbance of motor function; in about one-fourth 
of the cases there were sensory changes. The plurality of these cases 
showed involvement of the fibers derived from the fifth and sixth 
cervical nerves. To explain the unusually frequent involvement 
of the upper two nerve roots of the brachial plexus, Bourgignon^ 
advanced the hypothesis that tetanus antitoxin selects nerves with 
low clironaxie while diphtheria antitoxin selects those ulth medium 
chronaxie. A casual analysis of the cases shows that this suggestion 
is untenable. 


Table 3. — Distbib-dtion of the Neohologic Complications of 49 Cases of 

Seutjm Sickness. 


Superior bracliial plexus — unilateral motor 13 

Mononeuritis (radial, 7 ; long thoracic, 1) 8 

Optic neuritis 0 

Brachial plexus — bilateral motor 4 

Brachial plexus — bilateral sensorimotor 4 

Superior brachial plexus — unilateral sensorimotor .... 4 

Superior brachial plexus — bilateral motor 3 

Superior brachial plexus — ^bilateral sensorimotor .... 3 

Brachial plexus — ^unilateral motor 1 

Brachial plexus — unilateral sensorimotor 1 

C.N.S., meninges, bracliial ple.xus — bilateral motor . . . . ■ l 

Urticarial edema of the brain and meninges 1 


not involve equally 


SaintoiF has pointed out that the process may ^ 

all fibers of a given muscle but may spare bundles of varying size. 
Ihis was true in both of iny cases. Profound changes in the elec- 
trical reactions, particularly in the distribution of the fifth and 
sixth cervical nerves are not uncommon. 
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]<'ibrillary twitcliiiigs of the triceiis iverc observed in the case 
reported by Sainton, Descouts and LeClerc.» There is matter for 
argument here as' to whether the fibrillations were indicative of 
direct involvement of the cells of the anterior horn of the spinal 
cord or whether they were due to retrograde changes dependent 
upon damage to the anterior roots. Kennedy’s casei° showed 
evidence strongly suggestive of edema of the brain and meninges. 
Despite the severity of the symptoms and signs, most of the cases 
recover completely. 

Comment. It is common knoivledge that the incidence of serum 
sickness is intimately related to the amount of serum injected. In 
Weai'^er’s series^^ 10 per cent of the patients receiving less than 10 cc. 
of serum developed serum sickness ivhile 75 to 100 per cent of those 
receiving 90 cc. or more showed evidence of serum disease. Serum 
derived from certain horses is more likely to be followed bj^ serum 
sickness than that obtained from others. Following the use of sera 
that have not been heated or that are less than 2 months old^- 
serum sickness occurs with unusual frequency and severity. There 
is also a personal equation: individuals react differently following 
injections of serum obtained from the same soiuce. 

No data as to the relative frequency of the neurologic complica- 
tions are available. It should be emphasized that while cases of 
this sort are of clinical and medicolegal importance, the occurrence 
of complications of such rarity should not be construed as a contra- 
indication to the judicious prophylactic or therapeutic use of sera. 
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CONGENITAL HEMIHYPERTROPHY: A REPORT OF EIGHT 

CASES. 

By E. G. Wakefield, M.D., 

associate in section in division of medicine, the mayo CUNIC, and FEIjLOW in 

MEDICINE, THE MAYO FOUNDATION FOR MEDICAD EDUCATION AND RESEARCH, 

AND 

Edgar A, Hines, Jr., M.D., 

FEDDOW IN MEDICINE, THE MAYO FOUNDATION FOR MBDICAD EDUCATION AND RESEARCH, 

ROCHESTER, MINN. 

In 1926 one of us (E. W.) reported a case of congenital h^Tper- 
trophy which involved the left part of the shoulder girdle, left arm 
and left hand. At that time, in the literature of the Surgeon- 
General’s Library there was a total of 195 cases of congenital liemi- 
h 3 T)ertroph 5 '', 44 of which involved a whole side of the body. Since 
1926 about 28 cases of the latter group have been reported. 

An analysis of these cases from the literature gives the impres- 
sion that the term congenital hypertrophy is used to denote a cha- 
otic, bizarre syndrome, with but one constant feature; namely, 
increase in size of the involved parts. There is no reason to believe 
that this increase is compensatory hj'pertrophy. Usually there is 
no evidence that the enlarged part possesses greater strength or 
power, although the patient whose case was reported in 1926 felt 
that the involved part was the stronger. 

The 8 patients whose cases form the basis of this report ranged 
in age from 3 to 32 j^ears (Table 1). There were 5 males and 3 
females. The right side was hjrpertrophied in 4, the left in 3, and 
in 1 the hypertrophy was crossed. The difference in the size of the 
extremities, as revealed bj^ measurements, is often small, in fact it 
is usually less than it appears to be from general inspection of the 
jiatient. The most interesting case in this group, on account of 
its rarity, was that in which the hjqiertrophy was crossed (Case 8). 
Tliere was no difference in the length of the arras and legs. The 
hypertrophy seemed to be mainly of the muscles. Consequently 
the disproportion in size was most conspicuous. The mental status 
was normal in 6 cases, 1 patient was mentally deficient, and the 
mentality of 1, who was mute, remained unknown. No history 
of congenital familial anomalies was obtained. Widespread con- 
genital nevi were present in Cases 6 and 7. Case 1 presented 2 
other congenital anomalies besides Inqiertrophy, namely, hypo- 
spadias and cryptorchidism. This child had also been suspected 
of having a congenital heart lesion at the time of his first visit to 
the clinic. This, however, had given no synptoms. A definite 
diagnosis of congenital heart lesion was made in Case 4. Cryptor- 
diidism was also present in Case 7 and polydactylism in Case 4, 


494 WAKEFIELD, fflNES: CONGENITAL HEnnHYPERTROPHY 


Table 1. — Summary op 8 Cases, 


Case. 

Ago, ytfl. 

O 

tQ 

Height, cm. 

Weight, kg. 

Hypertrophied side. 

Difference in circum- 
ference of extremities, 
cm. 

"S 

a 

.2 

*i a 

a « 

a ^ 

a 

Mental 

status. 

Comment. 

i 

Upper part 
of arm. 

I « g 

s « 
1- 

M : 
ed 1 
2 1 


1 

i 

3 

7 

M 

87 

125 

14.0 

25.0 

] 

Left 

1 

ois 

] 

i!5 

2.0 

3.0 

1.5 

1.5 

1.0 

1.0 

Normal 

Hypospadias, oryptorohidism; 
questionable congenital heart 
disease; good general health. 

2 

4 

9 

P 

130 

is'.o 

Right 

2.0 

1 2.5 

1.0 

2.5 

1 

0.5 

3.2 

2.5 

1 Normal 

Good general health. 

3 

9 

M 

115 

20.0 

Right 

1.0 

1.0 ! 

i 

2.0 

2.0 

" 1 

Unkno^Tn 
(mute) I 

Good general health. 

i 

14 

M 

1 

147 

j 41.7 

1 

fLeft 

1 





2.0 

Normal 

! Congenital heart disease; poly- 
dactylism; orthopedic shoes 
fitted. 

5 

! 18 

M 

170 

72.7 

Right 

2.5 

3.7 

7.5 

1.3 

! 

Normal 

Good genera! health. 

6 

23 

F 

165 

58.0 

: Right 

' 

2.0 

1.5 

7.0 

5.0 


Deficient i 

Extensive nevus over body; 
good general health. 

7 . 

23 

: M 

j 

172 

69.9 

Left 

2.0 

2.0 

1 

10.0 j 

6,0 


Normal 

Extensive nevus over body; 
hypertension, cryptorchidism. 

3 

32 

F 

1 

153 

60.0 

Crossed 

2.0 1 
_J 

1.0 

4.0|6.0| .. 

1 1 

Normal 

Left arm and right leg hyper- 
trophied. 


In Fig. 1 are given comparative measurements of size of cor- 
responding parts on the two sides of the body. The differences in 
the ears, palpebral slits, nates, third fingers, and feet may be noted 
in the chart of Case 6. The photographs of patients (Cases 1 and 6) 
show the range of the hypertrophy. In Case 1 it would not be 
noticeable if it were not for the tilting of the pelvis, whereas in 
Case 6 it is obvious. 

As a rule, obvious unilateral enlargement of a part or parts is of 
casual significance to a patient until something goes wrong. Diffi- 
culty in obtaining shoes and gloves to fit has caused little or no 
concern. With the patient w'ho has become invalided on account 
of monstrous unilateral development, unequal grovdh has caused 
concern from birth; these are -Ae unusual cases, which are similar 
to those first reported. 

In a well-developed case of congenital hypertrophy, the resulting 
disproportion in development is grotesque. The hypertrophied 
parts often appear to “sag,” are coarse, and lack symmetrical pro- 
portions in themselves. On tlic byqiertrophied side there may be 
normal fingers and toes besides those that are hypertrophied. 
Crumpled toes, deformed from ill-fitting shoes, are mute evidence 
of the complaint that “the shoe on that foot has always been a little 
tight.” The skin over the hyq)ertrophied parts is normal in texture. 
There may be increased dimpling at tlie elbows, the distribution 
of tlie hair and other appendages of the skin is usually within normal 
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limits, occasional nevi may be present, and dentition on the involved 
side is precocious. Compensatory scoliosis and tilting of the pelvis 
in an attempt to compensate for the longer leg are common. If the 
compensation is not suflSeient, limping and sciatica result. 

The etiology is not known. The asymmetry begins in early 
embryonic growth and development. Phisalix obtained a 10 mm. 
human embryo whieh was asymmetric. Gessell has carefully 
reviewed the evidence which is in favor of the anomaly being a proc- 
ess of twinning. Many other hypotheses and suggestions have 



been offered, but none is more than a conjecture. Apropos of this 
Jenkins once remarked, “The wonder is not that the two sides of 
the body are dissimilar, but rather, that they are ever alike.” 

A general deseription has been given. As to diagnosis, certainly 
if the hypertiophy occurs in the arm or leg, one must rule out con- 
genital arterioA'enous communication which is associated with 
enlargeinent of the part involved. Lymphedema is likewise elimi- 
nated V itliout difficulty, since there is no edema, and if anv doubt 
exists, a period of rest in bed, with elevation of the involved part. 
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should settle tlie question. The diagnosis should offer little diffi- 
culty if the possibility of hemihjqiertrophy is kept in mind, after 
careful neurologic examination to rule out hemiatrophjL 

If the hjqiertrophied parts reach incompatible proportions in 
early life, the outlook for orthopedic correction is bad. Since tlie 
growtli of the enlarged -side continues throughout the period of 
normal development it may require correction in the second decade. 
Usually the anomaly does not cause discomfort. 



Fig. 2. — Photograph of patient in Case 1. 


Case Reports. Case 1.— Tliis boy (Fig. 2), aged 3 3 -ears, was brought 
to the Mayo Clinic -ndth the complaint that one leg -was larger than the 
other. He also had pain in the knees. Birth had been normal, ^ 
vertex presentation; labor, east-, and the birth weight, pounds. The 
bo 3 - was breast fed for 1 t-ear. He sat alone at 6 months, and walked and 
talked at IS months. He was a “big, strong baby,” and for the first t’ear 
and a half he was perfectly well in every respect. Disproportion ^ 
two sides of his body had been noticed some time before the age 01 jo 
months; the left side was the larger. He had always been susceptible to 
colds At IS months he had an infection in the throat and a cut.aneous 
eruption which was thought to be measles. At 2 years and !) jj'O'jths he had 
1 similar attack. At the age of 2 3 'cars the enlargement of the left side 01 
the body was definite, and 10 months later he began to have paiii-s in Ins 
knees, without swelling or stiffness. There was some restlessness and occa- 
sional dying at night. 
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The boy was well developed and nourished, alert, active and cooperative. 
The left side of the head and face was definitely larger than the right. The 
heart was not enlarged, and there were no thrills, but there was a loud 
systolic murmur well transmitted to the axilla. Hj^iospadias was present 
and the testes were not well descended ; the right one was felt with difficulty. 
The left leg was definitely longer and larger than the right, and there was 
no edema. Reflexes were equal. Urinalysis, von Pirquet test, and roent- 
genograms of the chest gave negative results. The value for hemoglobin 
was 60 per cent, erythrocytes numbered 3,350,000, and leukocytes 4600 
per c.mm. of blood. Examination of the nose and throat revealed fibrous 
tonsils of medium size. 

Case 2.— This girl, aged 4 years, had been born at term, weighing 10 
pounds. Labor had been moderately long but delivery normal. The child 
had been breast fed for the first 12 months, had her first teeth' at 1 year, 
began to walk at about 10 months, and talked at 18 months. The mother 
noticed that when the child was 2 years old she limped. The left leg and 
left arm were smaller and shorter than the right. The limp gave no dis- 
comfort and did not interfere with motion. She ran and played without 
difficulty, liaving equal use of the two sides of the body. She never had 
paralysis, convulsions, or unconsciousness of any kind. Her general health 
was excellent. 

The child was well nourished and well devclo])ed except that the right 
side of the body, and face, right leg and right arm were larger than the left. 
The pupils reacted normally, the tonsils were small, and the heart, lungs 
and abdomen were normal. Urinal3’'sis, blood counts, estimation of hemo- 
globin, von Pirquet tests, and roentgenograms of the bones did not give 
evidence of anything unusual. 

At the age of 9 years this girl was in good general health. Her right leg 
had continued to increase in length until she had difficulty in walking. 
There was marked scoliosis. 

Case 3.— A boy, aged 9 years, had a family history which was entirely 
unimpprtant except for the fact that his mother had had two prematurely 
born babies. The patient had been born at 7 months, a twin, and had 
weighed 2.1 pounds. He was bottle fed at first, then breast fed. He was 
weaned at 2 years, at which time he had had a severe illness with “spasms” 
and could not keep anything on his stomach. His condition gradually 
improved, and he had had no convulsions for 4 years before we saw him. 
From birth the patient’s left side had seemed larger than the right. 

The child was small for his age. His head was narrow in the bitemporal 
diameter and long in the fronto-occipital. The jnipils reacted, and the 
thyroid gland was negative to e,xainination. The first heart sound was 
indistinct, but the sounds were regular. The left foot was smaller than the 
right, and the left leg shorter than the right. Urinalj^sis, blood counts, 
estimation of hemoglobin, Wassermann test, von Pirquet test and roentgeno- 
grams of the chest were negative. Ophthalmoscopic examination disclosed 
normal fundi. Examination of the ears, nose, and throat disclosed com- 
plete deafness in both ears. Roentgenograms of the head revealed a normal 
sella turcica. 


Case 4.— -A boy, aged 14 years, was brought to the clinic complaining 
of lack of “pop, ’ and of rheumatism. Birth and development had been 
normal except for poLvdactylism. He walked and talked at the age of 1 
year ami had his first teeth before he was a year old. He was in the eighth 
grade in .school when wc saw him. Aside from the enlargement of the'left 
Side of his body his general health had been considered good jirevious to 
the on.set of the il{ue,--s for which he was brought to the clinic. He was 
said to have had an att.ack of rheumatic fever of 6 weeks’ duration 4 years 
before, and about 6 months after that his tonsils and adenoids had 'been 
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removed. Since that time he had limited his actmties and had been very 
comfortable. In the 18 months before we were consulted he had had no 
“pep,” his knees and feet had been sore, and there had been swelling of the 
ankles. The disproportion in the length of his legs had been corrected by 
special shoes. 

The patient was well developed and weU nourished. There was the 
appearance of slight fullness in the left side of the face and chest, and gen- 
erally in the left arm and leg. The ej'^es vme rather wide apart, which 
seemed to exaggerate the asymmetr 3 ' of his face. The heart was not enlarged 
and its sounds were regular and clear. There were definite sinus arrhj'thmia 
and forced respirations. A loud si^stolic murmur was well transmitted to 
the axilla. Blood pressure was systolic 120 and diastolic 80. Urinatysis, 
blood counts, Wassermann test of the blood, von Pirquet test, Widal reac- 
tion, examination of ocular fundi, and roentgenograms of the teeth and 
sinuses gave essentially negative results. Roentgenograms of the cervical 
region gave evidence of a cerAucal rib on the right, and roentgenograms of 
the hands disclosed apparent developmental anomalies of both thumbs, 
marked dislocation of the phalangeal joint on the left, and anomalies of the 
metatarsal bone. 

Case 5. — A youth, aged 18 j'ears, gave a fannlj’- and past history not 
relevant to his complaint. His chief trouble was that his “left leg was too 
long” and ached when he walked; he had to lean to the right side in order 
to walk with comfort. There had been no other difficulty with the right 
leg, such as weakness, or pain in the hip or knee, and there was no swelling. 

_ On general examination the patient appeared health}'. The left side of 
his face, and his left arm and left leg were developed out of proportion to 
the right. Strength on the two sides of the body was practically equal, 
and all motions of the joints were good. The pupOs reacted normally. 
He had had much dental work, and the tonsils were small. The heart 
was not large, and there was a s 5 'stolic murmur to the right of the sternum 
which was poorly transmitted. Blood pressures were systolic 155 and dias- 
tolic 88. The bones of the pelvis, and the femur, were reported normal. 
Urinalysis and Wassermann test of the blood gave negative results. The 
orthopedist gave him a pair of shoes which raised the heel of his right foot 
about 1-i inches. About 3 months later the patient returned and reported 
that he had received considerable relief. 

Case 6. — A woman (Fig. 3), aged 23 years, came to the clinic complaining 
of intermittent fronto-occipital headache and of difference in the size of 
the tv'o sides of the body. From birth, the right side, including the face, 
right arm, and right leg had been larger than the left. This had not given 
her much concern and had caused no Usability. She had been unable to 
finish the grade school. She had had pain in the right lower part of the 
abdomen and right thigh aU of her life. For 6 years she had had headaches, 
which had been worse in the prexdous 2 years. There had been some blur- 
ring of idsion associated m’th the headache. The family and past histones 
were negative. The patient had been married for 2 years without becoming 
pregnant. _ _ 

The patient was well nourished; the right side of the face, the right arm, 
the right mammar}' gland, the right labia and the right leg were distinctly 
larger than the left. There was a large, flat, soft elevation on the right 
lumbar region 10 by 12 cm. A large superficial nevus was present over the 
chest and upper lumbar region. Neurologic examination revealed a 
age of 9 years according to Terman’s reidsion of the Binet-Simon test. Milu 
secondarj’ anemia was present. Urinalysis and the Wassermann test of the 
blood gave negative results. The basal metabolic rate was normal. Koent- 
genograms of the bones disclosed no difi'erences in the two sides except m 
the p'eh'is, where there was lack of development of the left side. 
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Case 7. — A man, aged 23 years, came to the clinic complaining of high 
blood pressure. Other members of the family were free of congenital 
•defects or malformations. About a year previous to the patient’s coming 
to the clinic, in his last year in college, he began to have pain across the 
front of his head. These attacks came every week or two and were accom- 
panied by nausea and vomiting. The blood prespre was found to be 
elevated, and it was for a'general survey of his condition that he came to the 
clinic. 



Fig. 3. — Photograph ol patient in Case 6. 


The patient’s left leg and the left side of his body were larger than the 
right. • There were extensive congenital nevi over the thorax. The pupDs 
reacted normally, the heart measured 3 by 11 cm., and the blood pressure 
was systolic, 185; diastolic, 100. The lungs were clear. The right testis was 
undescended. General neurologic examination gave negative results, and 
results of laboratory tests were unimportant. 

Case S.— A woman, aged 32 years, came to the clinic gmng a family 
and a past history which were . entirely without significance. She was 
married and had 2 normal children. Since the age of 5 years the right leg 
had been the larger, and for an indefinite period this also had been true of 
the left arm. 

The patient was Avell developed and well nourished. The left arm and 
the right leg were decidedly the larger, but the face and the head were 
sjmmetrical. Blood pressure was normal, reflexes equal and active, and 
there was no edema. General neurologic examination, urinab-^sis, blood 
counts, and Wassermann tests, all gave negative results. 

Summary. The 8 cases of congenital hemihxqiertrophy reported 
in this paper added to those that have been reported before make 
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SO cases recorded in the literature. Included in the S eases is 1 case 
of congenital crossed hypertrophy. Diagnosis is not difficult if the 
possibility of congenital hj^jertrophy is considered Avhen there is 
unilateral enlargement of a part. The anomaty is often accom- 
panied by otlier congenital or developmental features of note. The 
prognosis depends on the degree of hypertrophy and the age of the 
patient. After normal growth is finished, if there is no disability, 
there is no reason to expect an 3 ^ disability to occur. 
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HYPOGLYCEMIC CONVULSIONS WITH HYPOPLASIA OF THE 

PANCEEAS. 

. By H. M. Winans, M.D., 

PROFESSOR OP MEDICINE, BAYLOR UNIVERSITY, DALL.\S, TEXAS. 

(From the Department of Medicine.) 

The sjmdrome of hj^poglA'cemia, not due to administration of 
insulin, AA^as described bj’" Harris,* in 1924. Since the appearance 
of his paper there hai'e been many reports of cases in ivhich tlie 
blood sugar has been found at Ioav IcA^els. According to the apparent 
etiologj" these fall into three groups: (1) Those cases in Axhich there 
is a tumor of the pancreas inA'olving the islets. Wilder, Allen, 
Power and Robertson- reported the first case of this kind.' Car- 
cinoma of the tail of the pancreas Avas found at autopsA^ It AA'as 
possible to proA^e the presence of insulin in the metastases from this 
groAA’th. (2) HA'poglA'cemia in AA’hich exploration has shown an 
apparentlA- normal pancreas. Finnej*^ and Finnej’® reported a case 
in AA’hich the remoA'al of a portion of the pancreas Avas folloAved by 
clinical improA’ement. (3) Itypoglj’ceinia attributed to other fac- 
tors such as menstruation, functional or nerA’ous disturbances and 
e.xcessive carboh.A'drate intake. Anderson* reported a case in which 
there AA-as an adenoma of the suprarenal gland. Harris^ has recently 
giA’en an excellent revieiA' of the American cases to date. 

The patient AA’ith AA-hom this report is concerned had prolonged 
hypoglycemia with the blood sugar rarely rising above subnormal 
IcA’els. She had repeated conAuilsions and the ojierative findings 
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in regard to tiic ])a.nercas a{)parcntly establish an additional possi- 
bility for liypoglyeeinie states. . 

Case Keport. The patient, Mrs. 11., aged 30 years, Avas referred by Dr. 
W. H. Bennett of Lamesa, Texas. She complained of attacks of weakness 
and her husband stated that practically every night she had a convulsion 
lasting from, 10 to 30 minutes. She was well until the age of 13. At that 
time she became overheated and rvas sick for several weeks. At 15 her 
appendix and right ovary were removed. Following this, at her menstrual 
periods she had “nervous spells” noth uncontrollable jerking of the arms 
and legs. Her periods were regular, of the 28-day type, but scanty, lasting 
not more than 2 days. After marriage and the birth of her first child, she 
was Avell until the birth of her second child, at which time she had mastitis. 
Shortly thereafter, she began to have attacks of “blank spells.” These 
lasted only a few m'inutes but were frequent. She then developed periods 
of wealviiess occurring late in the day or at night and 3 years ago lapsed 
into a stuporous condition which was more or less complete for 52 hours. 
Her physician correctly diagnosed this as hypoglycemia. The administra- 
tion of glucose intravenouslj' produced prompt recovery. He advised fre- 
quent feeding of sugar. This improved her condition somewhat. 

She now does well during the daytime, but at night, most frequently at 
1 or 2 A.M., she becomes restless, develops a cough, makes purposeless move- 
ments, and cannot be aroused. Salivation is marked at this time. If orange 
juice can be given, the attack is short, but at times it is impossible to induce 
her to swalloAV and in that case the attack may be prolonged and severe. 
Several times there have been severe convulsions with definite clonic spasms. 
At intervals, even when there are no convulsions, she complains of headache, 
droAvsiness, and shoAvs definite ataxic moA'ements of hands and feet. She 
has been taking orange juice and sugar at frequent intervals but not during 
the night. Since the beginning of her illness she has gained 46 pounds (20 
kg.), apparently due to the increased food intake. 

Essential Physical Findings. Height 5 feet 2h inches (159 cm.), Aveight 
186 pounds (80 kg.), pulse 80, temperature 98.6° F., blood pressure 140 
systolic, 92 diastolic. The eyegrounds shoAA'^ed no abnormality, the visual 
fields Avere normal, pupillary reaction normal. The heart and lungs AA'ere 
negative both by i)hysical and fluoroscopic examination. Abdominal 
examination revealed no abnormalities; the liver AA'as apparently of normal 
size. There AA^as marked rectocele and c 3 ’’stocele and the left ovary was 
slightly enlarged. The nervous reflexes, both deep and superficial, AA^ere 
normal throughout. 

Laboratory Findings. Blood: hemoglobin, 96 per cent; red cells, 4,520- 
000; Avhite cells, 8600; polymorphomiclears, 72 per cent; ICahn reaction, 
negative; blood sugar (Ijcfore imeakfast), 48.5 mg. ])er 100 cc. This AA'as not, 
strictly speaking, a fasting blood sugar since only 6 hours had elapsed since 
taking sAveetened orange juice. The estimation of the blood sugar through- 
out Avas by the Folin and Wu method. The urine AA\as negative. Roentgen 
ray study of the long bones showed no abnormalities; the sella turcica Avas 
perhaps slightly siAialler than average but otherAvise normal. 

Subseguent Studies. The patient Avas sent to Baylor Hospital for further 
observation. The blood sugar Avas estimated shortly after a convulsion 
and Avas found to be 35 mg. per 100 cc. Blood-sugar readings Avere made 
at 4-hour intorA’als OA'er a period of 24 hours and ranged from 40 mg. to 55 
mg. per 100 cc. The curve for the 24 hours is shoAvn graphicallj’ in Fi"-. 1. 
Isolated blood sugars Avere estimated after intravenous glucose or nieals 
and the highest reading obtained Avas 105 mg. Cducose tolerance test Avas 
not done on account, of the danger of producing subsequent hvpo^-lycemic 
shock. The blooii cholesterol Avas 139 mg. per 100 cc. Basal inetabolic 
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readings were not made on account of the impossibility of preparing the 
patient properly. If sugar in some form was not supplied at 3-liour intervals 
by day and night, she had some evidence of an impending seizure. 

Therapy. An attempt was made to reduce the carbohydrate intake in 
the diet and at the same time to supply her with small amounts at regular 
intervals. So long as the total' available glucose was in the neighborhood 
of 200 gm. in the 24 hours, she was free from trouble, provided not more than 
3 hours elapsed between feedings. IVhen, however, the total glucose was 
reduced to 150 gm., it was impossible to prevent the attacks. 
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Fig. 1. — Blood-sugar curve for 24-hour period. The patient v’as receiving a 
total of 215 gm. of glucose in the diet during this period. The S a.m. reading is an 
interpolation from a previous day. 


She was given thyroid steadib-^ in the amount of 3 gr. (0.195 gm.) dail}’’, 
without any appreciable effect upon her condition. Pituitary extract was 
given three times daily but proved to be of service only when admim'stered 
in the presence of definite symptoms. Adrenalin was administered but 
once — this during a comnilsion — and apparently had very_ little effect. 
It was not used more frequently for the reason that it was considered unwise 
to mobilize the glycogen reserve in the face of continued hypoglycemia. 

Since medical treatment had little effect upon her condition, exploratory 
operation was decided upon. This was performed July 8, 1932, by Dr. W. E- 
Sistrunk. The pancreas was foimd to be about one-third normal size, 
being about 6 cm. in length and 2.5 cm. in width at the head. The tissue 
seemed friable but no eaddence of a growth in the gland could be made out. 
A small piece of tissue w'as removed from the anterior central part of 1 1 
body. No accessorj’’ pancreas could be discovered; the liver avas apparen } 
normal and nothing unusual was found in either kidney. 

Dr. S. A. Wallace reported upon the tissue as follows: Specimen c - 
sisted of a small, red, friable portion of tissue, measuring 1 by O.o 
avith little resistance, was soft and slightly granular. Alicroscopic: , 

showed gland acini of normal size and appearance. The cells of tne gi 
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were regularly arranged with uniformly round nuclei. The islands of 
Langerhans appeared normal in number and in general were slightly smaller 
than normal. The cells were not abnormal in appearance. Connective 
tissue trabecul£E were slender. There were no malignant changes seen in 
sections examined. Diagnosis: Practically normal pancreatic tissue. 

The microscopic sections were also examined by Dr, George T. Caldwell, 
who confirmed the above findings. The appearance of the section is shown 
in the photomicrograph. 

Postoperative Course. The patient stood the operation verj'- satisfactorily 
and had little trouble for the first few days. It was noticeable that she was 
hungry and began to eat much earlier than would be expected following 
an operation of this tj^G. By observation it was possible to predict when 
an attack was imminent. She complained of headache, drowsiness, and at 
times nausea. There was distinct tremor even before the patient was 
aware of any disturbance. Sugar given at this point usually but not always 
prevented further trouble. On the other hand, the injection of 0.5 cc, of 
pituitary extract hj'^podermically produced prompt improvement which 
lasted usually 3 to 5 hours. The final schedule for her care was based upon 
a diet in which the starches and sweets were held at as low a level as possible 
so far as the three dail}'’ meals were concerned. Sweetened fruit juice was 
given between meals, at bedtime, and every 4 hours during the night. With 
the appearance of any symptoms such as headache, cough, nausea, somno- 
lence, or tremor, pituitary extract, 0.5 cc., obstetrical strength, was given 
immediately. The use of pituitary extract is based upon the work of Burn,® 
who found that the injection of this substance removed the s3Tnptoms of 
hypoglycemic convulsions and caused a rapid elevation of the blood sugar. 

Discussion. This patient presented two symptoms which are not 
usually listed as those accompanying hypoglycemia. These were 
headache and cough. The relation of headache to other symptoms 
was constant. It was promptly relieved by the administration of 
sugar by mouth or glucose intravenously. In 1929 I reported a 
case of a man in whom headache developed regularly when the 
blood sugar fell to the low normal point of 73 mg.'^ The cough 
also seemed to be a regular accompaniment of the fall in blood sugar 
and was likewise relieved by the administration of sugar or pituitary 
extract. 

As regards the possible causes for this patient’s condition, the 
following may be considered: 

1. Overproduction of insulin due to increased intake of food, 
particularly carbohydrates. The effect of increased carbohydrate 
intake in producing increased glucose tolerance has been suggested 
by John,® and Lennox® has shown that there is a definite stimulation 
of the blood-sugar mechanism of the body following the intake of 
glucose. This patient, however, increased her glucose intake upon 
the advice of her physician, following the development of her 
trouble, and her gain in weight was subsequent to this. 

2. Hypoglycemia due to endocrine disturbance: Wdiile it was not 
possible to obtain an estimation of the basal metabolic rate, there 
was nothing in this patient’s condition to suggest that she suffered 
from hypothyroidism. Her configuration was not that usually 
found in pituitary obesity and indeed, aside from the fact that her 
periods were scanty, there was no basis for assuming that any 



504 


WINANS: HYPOGLTCEMIC CONVULSIONS 


endocrinopatliy apart from that iinmlving the pancreas was present. 
The abdominal exploration included palpation of the kidneys and 
liver but nothing was found in connection with these organs. 

3. Tumor of the 'pancreas, particularly adenoma, could not be 
excluded entirely. As Smithi“ has noted, adenomas of the islands 
of Langerhans are fairly frequent but may be difficult to detect 
except by minute study. If such was present in this case, however, 
there was nothing to indicate it. 

4. Diskirbajice in the balance between the external and internal 
secretion of the pancreas: There is evidence that a relationship 
exists between the external and internal secretions of the pancreas. 
Lueders and Watsonii were able to show that the injection of insulin 
in patients with malnutrition produced a measurable increase in 
the concentration of pancreatic ferment recovered from the duo- 
denum. Bensley,'- in 1911, demonstrated hypertrophy of the islets 
together -with degeneration of the acini after obliteration of the 
duet, and Mansfeld^^ found an increased sugar tolerance in dogs 
following ligation of the body of the pancreas. De Takats ci alJ-* 
found an increased sugar tolerance following division of the pan- 
creas with electric cautery. They Avere unable to say whether the 
stimulation of the operation resulted in hypertrophy and hyper- 
plasia of the islet tissue, whether there Avas an increase in insulin 
output, a change in the secretory rate as a result of change in inner- 
vation, or a functional liver block Avith diminished output of glycogen. 

Terbriiggen and Heinlein*® exposed the pancreas in rabbits to 
strong B,oentgen ray treatment after isolating it and protecting 
surrounding organs. The rabbits died from hypoglj'cemic shock 
after 7 to 10 days. The pancreas showed degeneration of the excre- 
tory cells Avith little or no effect upon the islets. Since hypertrophy 
or hyperplasia of the islet tissue is not universally demonstrable 
folloAving ligation of the pancreas or exposure to Roentgen ray, it 
seems possible that other factors may be concerned. Epstein and 
Rosenthal'® found that the passage of trypsin into the blood stream 
of the pancreas neutralizes insulin and by passing into the portal 
circulation causes glycogenolysis Avith a consequent hyperglycemia. 
They concluded that no definite barrier exists betAveen the structures 
Avhich produce internal secretion and those concerned Avith the exter- 
nal secretion of the pancreas. They indicate the possiliility that 
the internal floAV of trypsin may be a part of the mechanism Avhich 
regulates the supply and actiA-ity of the internal secretion of the 
pancreas. They also concluded that inactivation of insulin by 
tryjjsin may occur Avithin the Imdy of an animal under suitable 
conditions. Tliis Avork has been confirmed by lyU Barre and Boolc- 
man,’" avIio found that the jn-oducts of acinar secretion, and jjartieii- 
larly ])rotry])sin in the blood supply of tlie islets, i)r()(lnees almost 
com])lete inactivation of in.sulin. It is a recognized fact that a 
rclatiA-ely small amount of nonnal i.slot ti.ssue may j)rovide sufficient 
insulin for sugar metabolism. The i<lca may be advanced that the 
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small jMincreas in this jraliont contained sufficient tissue eapahlc of 
secreting a relatively normal amount of insulin. If ligation ol the 
])ancre.as, ol)struction of the duct, or other disturbances whieli cause 
atrophy of the acini may be assumed to act in some instances, by 
removing the ijihibiting effect of acinar secretion it seems possible 
that the reduced amount of externally secreting tissue may have 
failed to provide an inhibiting effect upon the insulin. If this 
hypothesis is ado})ted, it is not necessary to assume that there was 
eitlier overproduction of insulin (hyperinsulinism) or the release of 
abnormal insulin (dysinsulinism) in this case. 

Concerning the use of the term hypoplasia, it must be admitted 
that this is not frequently encountered as regards the pancreas. In 
a personal communication Opie says: “There is no doubt, I think, 
that hypoplasia of the pancreas occurs and may affect the pancreas 
as a whole. ... I assume that the term h.ypoplasia is applic- 
able to a congenital condition in which one or all of the elements 
of the organ, although otherwise normal, are of abnormally small 
size or number.” This term is applied to other organs which are 
below normal in size but in which the cellular structure is normal, 
hence there would seem to be no objection to its use in this case. 
The microscopic study of the section showed no evidence of cell 
degeneration or of filirous replacement of tissue. Furthermore, 
since atrophy of the pancreas is frequently accompanied by diabetes, 
this would seem an argument against aj)plying the term atrophy 
to the condition encountered in this patient. 

Summary. A patient presenting convulsions together with a 
typical syndrome of hypoglycemia is reported. In addition, she 
showed two symptoms not usually included in the syndrome, 
namely, headache and cough. There was evidently hypoplasia of 
the j)ancreas. It is suggested that the hy})oglycemia may be due 
to a distuiffiance between the internal and e.xternal secretion of the 
pancreas with a loss of the inhibiting effect of trypsin upon insulin. 
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The popularization of spinal anesthesia for the operative manipu- 
lation of somatic sensory areas has allowed tlie surgeon, witliout 
trepidation, to extend the usefulness of this procedure to the relief 
of paralytic ileus.* In the latter condition there is a complete 
cessation of intestinal motOity, unassociated with mechanical 
obstruction and arising reflexly from some intraabdominal condition. 
As demonstrated by Markowitz and Campbell,^ the nature of 
paralytic ileus and the rationale of its relief through the emplojonent 
of spinal anesthesia can be understood by a consideration of the 
scheme of sjrmpathetic reflexes through the spinal cord. In Fig. 1 
there is diagrammed tlie sjunpathetic reflex arc made up of an 
afferent fiber (A) which conveys sensory impulses from the abdom- 
inal parieties, an intercalated or connecting neuron (R) lying witliin 
the spinal cord, and an efferent fiber ((7) which, being sjunpatlietic 
in origin, will on stimulation lead to an inliibition of intestinal 
motility and to splanchnic vasoconstriction, the latter increasing 
tlie blood pressure. Under normal conditions, tliere being no 
potent stimulation of the sensory nerve endings in the parietes, 
there is no great inliibition of intestinal motility from this source. 
If, howei'er, the peritoneum becomes inflamed or there is sensory 
stimulation of (A) by sucli an agency as a renal calculus or twisted 
ovarian cyst, a stream of impulses ascends the sensory fiber to set 
up a reflex stimulation of the motor path inhibitory to intestinal 
motility. 

The treatment of paralytic ileus by spinal anesthesia aims to 
break up the integrity of die reflex arc at the intercalated neuron. 
As soon as the communication between the sensorj" and motor 
fiber becomes disrupted, intestinal contractions resume under the 
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influence of the vagus. At the same time, however, there is a fall 
in blood pressure due to the removal of the tonic vasoconstricting 
impulses which ordinarily flow through the sympathetic motor fiber. 



Fig. 1. — Diagrammatic representation of -visceral reflex arc in thoracolumbar 

nervous system. 


To counteract the hypotension accompanying spinal anesthesia, 
ephedrin is ordinarily used. The action of this drug is comparable 
to that of epinephrin in that it exercises its pressor effect by stim- 
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Fig. 2. — Effect of intravenously administered ephedrin on blood pressure and in- 
testinal motility under spinal anesthesia. 


Illation of the SAunpatlietic myoneural junction. Since the inliibi- 
top' nerve endings in the intestinal wall are also sjunpathetic in 
origin, there is reason for assuming that ephedrin will inhibit intes- 
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tinal motility even during the course of spinal anesthesia. We 
therefore decided to determine experimentally whether such was 
actually the case. 

Experimental.— Dogs under ether anesthesia were prepared for 
continuous tracings of blood pressure and intestinal movements. 
A three-way parafBned glass .cannula was inserted into tlie’ carotid 
arterj' and connected with a citrate pressure bottle and a mercury 
manometer. An air-filled rubber balloon was inserted into the 
jejunum and connected with a cliloroform manometer. After an 
adequate control record of blood pressure and intestinal motility 
had been secured, the dog was placed on its side, and 0.5 cc. of spino- 
cain was administered intraspinally. The dog was then replaced 
upon its back, the head slightly lowered. After results were secured 
from this procedure, 10 mg. of ephedrin sulphate were given either 
subcutaneously or intravenously, and the effects noted. 

Results. — In tlie 4 animals studied there was an absence of intes- 
tinal motility at the initiation of the experiment, presumably due 
to the peritoneal irritation attendant on opening the abdominal wall 
and the insertion and presence of tlie jejunal balloon. About 
10 minutes after the introduction of spinocain, intestinal motility 
returned concurrently with a gradual fall in blood pressure. The 
administration of ephedrin caused a resumption of tlie original 
blood pressure level and an immediate cessation of intestinal 
motility (Fig. 2). 

From the above results we believe the use of ephedrin as a pressor 
substance in spinal anesthesia, ivliere the latter is initiated for the 
relief of paralytic ileus, to be contraindicated. These results are in 
harmony with the theoretical considerations which may also be 
advanced. It would seem logical that in the use of spinal anesthesia 
for this particular purpose, the use of ephedrin be dispensed with 
and, if the fall in blood pressure becomes alarming, recourse be 
had to some other method of maintaining it, such as the adminis- 
tration of physiological saline. 
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The use of digitalis in the treatment of cardiac disorders occur- 
ring in diphtheria has been the subject of clinical controversy. 
The combined effects of digitalis and diphtheria toxin have also 
been investigated experimentally. Prejudice against the use of 
this drug in heart disease due to diphtheria has arisen mainly from 
the fact that the electrocardiographic changes resulting from diph- 
theria are similar in many respects to the effects of digitalis poison- 
ing.^ Haskell- found that a single dose of digitalis did not prolong 
the life of guinea pigs poisoned by diphtheria toxin, and obtained 
some indication that very large doses of digitalis were injurious. 
Edmunds and Cooper^ found that the injection of digitalis into 
dogs severely poisoned by diphtheria toxin resulted in improve- 
ment of the circulation in acute experiments, although these dogs 
were more susceptible to digitalis than normal animals. In similar 
experiments on the cat Gold^ found that even though diphtheria 
toxin had produced severe pathologic changes in the heart, the 
minimal average fatal dose of digitalis was the same as that for 
normal animals, but when the animals became moribund a marked 
increase in their susceptibility to digitalis appeared. These experi- 
ments confirmed the observation of Edmunds and Cooper that 
digitalis may stimulate the damaged circulation in poisoning by 
diphtheria toxin, and also served to explain the increased suscepti- 
bility to the toxin that was found in their dogs. 

Recently there appeared a paper by hlyers^ in which the results 
of experiments on large numbers of guinea pigs seem to show a very 
striking protective action of digitalis against poisoning by diph- 
theria toxin. The author stated that the daily subcutaneous injec- 
tion of digitalis for several days before or after the injection of the 
diphtheria toxin, protected guinea pigs almost comjiictely against 
more than the fatal dose of the toxin, so that the animals fail«l to 
show symptoms of poisoning by the toxin and failetl to develop the 
pathologic changes in the heart seen in animals that received the 
toxin alone. Tlic.se re.sults arc e.xceedingly interesting because they 
attribute to digitalis a new action which has not hitherto been dc- 
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scribed and which is apart from its action on the circulation, namely, 
that of a chemical antagonist to diphtheria toxin. Although Myers 
went far afield in stressing the application of these results to the 
toxemia of pneumonia in man, they would still be of considerable 
practical significance if they were applicable to diphtheria in man. 
It would not be possible to digitalize man or the cat without serious 
poisoning by the plan of dosage employed by Myers in guinea pigs, 
but the author attached great importance to such a plan of dosage 
in order to obtain the protective action of digitalis against the 
diphtheria toxin. In view of the striking results obtained by Myers, 
it was deemed desirable to investigate this matter in the cat, an 
animal which. vomits from digitalis (the guinea pig does not vomit), 
and which in other respects has been shown to behave more like 
man in response to the digitalis bodies than do rodents. The results 
of this investigation form the subject of the present report. 

Experimental. Experiments were carried out on a series of 66 
cats. The analysis is based on the results obtained in 59 animals 
only, the others having been used for preliminary tests of the toxin 
or discarded because of infection or of abnormal behavior in the 
early part of the experiments. Of the remaining ones 29 received 
the toxin alone and served as controls for the other 30 which received 
the toxin in addition to digitalis for varying periods of time and in 
various doses. 

The animals were kept in separate cages in a large room provided 
with ample sunlight and air. They were fed a diet of meat and 
water. Milk was sometimes used for testing the appetite, but was 
discontinued because it produced diarrhea. It was found that 
when the animals began to refuse meat, they usually also refused 
the milk. The animals were weighed daily and observations were 
made of the course of the poisoning. Postmortem examinations, 
especially for gross pathologic changes in the heart, were made in 
most of the animals. 

A 4-ounce specimen of aged diphtheria toxin (undiluted) was 
obtained from the Department of Health of New York City on 
March 22, 1932. The last injection of this toxin was made on 
May 25, 1932. The specimen w^as kept on ice and from it a few 
cubic centimeters were taken when necessary for dilution, so that 
the original specimen was never removed from the ice chest for more 
than a few moments, nor was it exposed to the light. Fresh solutions 
were made up imm^iately before the injections in the case of each 
series. Tlie toxin was injected intravenously in all e.xcept a few 
instances in which subcutaneous injections were given, and in most 
cases in dilutions of 1 to 100 or 1 to 200. The fact that in most 
instances a control group of cats received the same dose of diph- 
theria to.xin of the same diluted specimen and at the same time as 
a digitalis series, served as a check on any possible deterioration 
of the toxin during the course of tlie investigation. 
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The effects of the diphtheria toxin were fairly uniform in most 
cases. After doses of 0.002 cc. of onr specimen of toxin per kilo- 
gram,* the appetite was often found impaired by the second or third 
day; by the fourth or fifth day the animal frequently refused food 
completely, and a day or two before death it usually refused water 
as well. During the course of the poisoning there was sluggishness, 
drowsiness, wealmess, nausea and vomiting, diarrhea (not due to 
milk), muscle twitching, partial paralysis usually of the hind limbs, 
although in a few cats also of the fore limbs, extreme weakness, 
prostration and death. In many cases death was attended by a 
convulsion and cessation of the heart in a manner that appeared 
similar to the effects of a rapid intravenous injection of digitalis. 
After 6 or 7 days in which the animal appeared ill, though still in 
fairly good condition, prostration frequently developed very rapidly, 
leading to death within a few hours or a day. The dose of 0.002 cc. 
caused death in all of 13 control animals on from the 5th to the 13th 
day. Larger doses of the toxin up to 0.1 cc, caused similar symp- 
toms which came on much more rapidly. The duration of life 
after the administration of toxin varied from less than 18 hours 
to about 550 hours, depending on the dosage which ranged in these 
experiments between 0.1 and 0.001 cc. 

The standard minimal lethal dose for guinea pigs (death of 250-gm. 
guinea pigs on the 4th day) of this specimen of toxin was 0.002 cc. 
This would be equivalent to 0.008 cc. per kg. Such doses caused 
death in cats in about 2 to 3 days (Table 2). In most of our experi- 
ments, however, we employed doses nearer to the absolute minimal 
fatal dose with the view of bringing out more strikingly any antag- 
onism that might obtain between the toxin and the digitalis. It was 
not deemed feasible to use any smaller doses than 0.002 even though 
0.001 cc. caused death (in 552 hours) because of possible complicat- 
ing factors that might be introduced by excessively prolonged star- 
vation. A dose of 0.0005 cc. was survived. After this dose anorexia 
and weakness appeared by the 5th day, but by the Sth day the 
animal began to improve and gain weight. 

A tincture of digitalis, which was in use in a large cardiac clinic, 
and whicli proved to be very satisfactory clinically, was employed 
tlu-oughout this study. Its potency determined by one of us (H. G.) 
was 0.9 per cat unit. This was regarded as the average fatal dose. 
It was administered intravenously and in one group by stomach 
tube in varying percentages of this dose per kilogram of body 
weight. 

Results. The results have been summarized in Tables 1 to 4, 
which compare the survival periods of the cats which had received 
injections of the diphtheria toxin alone with those which had 
received digitalis as well. 


All doses of toxin and digitalis were given per kilogram of body weight 
the s.nkc of brevity, “per kilogram” will not bo repeated 
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In the (irst series of 11 animals (Table 1) the dose of toxin was 
0.01 ee. (except in 2 of (5 controls which received 0.02 and 0.1 cc., 
respectively). Five of these received 1 large dose of digitalis (25 
to 50 per cent of the average fatal dose) intravenously from 1 to 
2 hours before the toxin. The digitalis caused vomiting in all but 
No. 7, 1 of the 2 which received the smaller dose of digitalis. All 
11 animals died in about the same length of time. 


Animal 

Table 1. 

Dose of 
diphtheria 
toxin. 

Duration 
of life. 

Digitalis 
(per cent cat 
unit per kg., 

No. 

cc. per kg. 

hours. 

intravenously). 

1 . . . 

0.10 

2 to IS 

0 

2 . . . 

0.02 

2 to IS 

0 

3 . . . 

0.01 

2 to IS 

0 

4 . . . 

0.01 

30 to 46 

0 

5 . . , 

0.01 

30 to 46 

0 

G . . . 

0.01 

25 

0 

7 . 

0.01 

23 

25 

s . . . 

0.01 

23 

25 

9 . . . 

0.01 

3 to IS 

50 

10 . . . 

0.01 

24 

50 

11 . , . 

0.01 

29 to 45 

50 

Animals No. 7 and No. 8 received the digitalis 2 

hours before the toxin; Nos. 9 

to 11, 1 hour before the toxin. The survival periods are stated 

in 2 numbers in 

cases in which the animal was found dead on the following morning, the first figure 

showing the period during which the animal was known to have been alive and the 

second the total interval up to the time it was found dead. 

Table 2. 

Dose of 

diphtheria Duration Degree of 

Animal toxin, of life, cardiac 

Digitalis 
(per cent eat 
unit per kg.. 

No. 

00 . per kg. hours. 

pathologj'. 

intravenously). 

1 . . , 

. . O.OOS* 48 


0 

2 . 

. . O.OOS* 7Sto94 

. . 

0 

3 .. . 

. . O .OOG* 29 to 45 


0 

4 .. . 

. . 0.005 41 


0 

5 .. . 

. . 0.005 45 

+++ 

0 

0 . . . 

. . 0,005 45 

++++ 

0 

7 . 

. . 0.005 50 to 66 

++++ 

0 

s . . . 

. . 0.005 29 to 45 

+++ 

66 

9 . . . 

. . 0.005 29 to 45 

++++ 

25+ 25 

10 . . . 

. . 0.005 45 

++++ 

25+ 25 


* These 3 are the only cases in which the toxin was injected subcutaneously. 


In a second series of 10 animals (Table 2) a longer period elapsed 
after the administration of digitalis before the toxin was given, and 
a smaller dose of the toxin was used, 0.005 cc. in all except in 3 of 
the 7 controls. To 1 animal (No. 8) G6 per cent of the average 
fatal dose of digitalis was given intravenously 2 days before the toxin. 
This induced vomiting. Each of 2 others (Nos. 9 and 10) received 
25 per cent of the average fatal dose of digitalis intravenously on 
each of 2 successive days. The second dose caused vomiting in 1 
of these (No. .10). The toxin was administered on the day follow- 
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ing tlie second dose of digitalis. None of the 3 animals had shown 
any toxic signs of digitalis action when the diphtheria toxin was 
injected. All 10 animals showed similar s^ptoms of diphtheria 
poisoning, and all died. Those receiving digitalis did not live any 
longer than the controls, and the gross pathologic changes in the 
hearts were indistinguishable in the two groups. 

In a third series of 6 animals (Table 3) a still smaller dose of 
diphtheria toxin was given, 0.003 cc., and larger doses of digitalis 
were given intravenously in fractions at intervals of several hours 
before the toxin. No. 4 received 4 doses of 25 per cent of the 
average fatal dose each, 29, 5, 4 and 3 hours, respectively, before 
the toxin. No. 5 received 3 doses of digitalis of 50, 25 and 25 per 
cent of the average fatal dose, 5, 4 and 3 hours, respectively, before 
the toxin. No. 6 received 2 doses of digitalis of 50 and 25 per cent 
of the average fatal dose, 5 and 4 hours, respectively, before the 
toxin. In all 3 vomiting was produced by digitalis, the first 2 
having been tolerant animals, because emesis did not occur until 
after an average fatal dose. All 6 of this series of animals developed 
typical symptoms of diphtheria poisoning, and all died. Those 
receiving the very large doses of digitalis died somewhat sooner 
than the controls. Such large doses of digitalis were not used again 
because of the possibility that they themselves might cause death. 


Tabi/E 3. 


Animal 

Dose of 
diphtheria 
toxin, 

Duration 
of life, 

Digitalis 
(per cent cat 
unit per kg., 

No. 

cc. per kg. 

hours. 

intravenously) . 

1 . . . 

. . . 0.003 

140 to 162 

0 

2 . . . 

. . . 0.003 

121 to 137 

0 

3 . . . 

. . . 0.003 

146 to 162 

0 

4 . . . 

. . . 0.003 

73 to 91 

25+ 25+ 25+ 25 

5 . . . 

. . . 0.003 

26 

50+ 25+ 25 

G . . . 

. . . 0.003 

164 to 180 

50+ 25 


It is generally accepted that one large dose of digitalis exerts 
essentially tlie same cardiac actions as the same intensity of digi- 
talization with smaller doses over a long period of time. Large 
doses given for a short time before the toxin in our experiments 
were without antagonism to diphtheria toxin, and since Myers 
stress!^ the importance of prolonged treatment vith digitalis in 
his guinea pigs, in order to elicit the antagonism we carried out the 
largest series of experiments in cats with more prolonged digitalis 
administration. In these, also the smallest dose of toxin was used. 
Each of 32 cats received 0.002 cc. toxin (Table 4) and of these 13 
(Nos. 1 to 13) served as controls wliiie 19 received digitalis for vary- 
ing periods of time before and after the toxin. The exact dosage 
and intervals v ere not tlie same in every case because it was aimed 
to maintain a state of full digitalization by small daily doses. 
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When sufficient cumulation occurred in any case to cause loss of 
appetite or vomiting, the dose was withheld for 1 or 2 days and then 
its administration was resumed. When the animal became ill from 


Table 4.— Showing Effect of Pbolongbd Digitalization in Animals Receiving 
Smallest Dose of Diphthehia Toxin, 0.002 cc. per kg. 


Animal 

No. 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

10 . 
11 . 
12 . 
13 . 



Duration 
of life, 
hours. 

218 

149 to 163 

195 to 211 

196 to 212 
217 

144 to 160 
217 to 233 

314 to 330 

172 

189 

100 to 110 

168 to 184 

100 to 116 

Degree of 
cardiac 
pathologic 
change. 

+? 

++++ 

+? 

+++ 

++ 

+? 

+? 

++++ 

++ 

+? 

+++ 

+ + + + 

Digitalis dosage 

(per cent cat unit per kg. daily). 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

14 . 



144 to 160 

++ 

50, 0, T 

15 . 



96 to 112 

+? 

50, 0, T-20 

16 . 



45 

++ 

50, 0, T-20 

17 . 



94 

+? 

50, 0, T-20 

18 . 



198 to 214 


25, T-20, 0, 0, 0, 0, 10, 0. 0, 10 

19 . 



198 to 214 

++ 

25, 0, T-20, 0, 0, 0, 0, 10, 0, 0, 10 

20 . 



264 to 280 

+++ 

25, 0, T-20, 0, 0, 0, 0, 10, 0, 0, 10 

21 . 



212 

++ 

25, 0, T, 0, 0, 0, 0, 10, 0, 0, 10 

22 . 



168 to 184 


25, 0, T-20, 0, 0, 0, 0, 10 

23 . 



116 to 232 

++++ 

20, 10, 10, 10, 0, 10, 10, 0, 10, T-30, 
0. 0, 0, 0, 20 

24 . 



310 to 312 

+? 

10, 10, 10, 10, 10, 0, 10, 10, 0, 10, 
T-30, 0, 0, 0, 0, 20, 0, 0, 0, 10 

25 . 



312 to 328 

+? 

10, 10, 10, 10, 10, 0, 10, 10, 0, 10, 
T-30, 0, 0, 0, 0, 20, 0, 0, 0, 0, 10 

26 . 



168 to 186 

++++ 

20, 20, 10, 10, 0, 5, 0, 10, 10, T-10, 
0, 0, 0, 0, 10, 10 

27 . 



69 

++++ 

20, 20, 10, 10, 0, 5, 0, 10, 10, T-10, 
10 

28 . 



96 to 114 

+++ 

20, 20, 10, 10, 0, 5, 0, 10, 10, T-10, 
10 

29 . 



96 to 114 

+ 

20, 20, 0, 5. 0, 10, 10, T-10, 10 

30 . 



48 to 66 

++ 

20, 20, 0, 5, 0, 10, 10, T-10, 10 

31 . 



192 

+++ 

20, 20, 0, 5, 0, 10, 10, T-10, 10, 0, 

0, 0, 0, 10, 10 

32 . 

• 

• 

192 to 208 

++ 

20, 20, 10, 10, 0, 5, 0, 10, 10, T-10, 
10, 0, 0, 0, 0, 10. 10 


The digitalis was injected intravenously in all cases e.vcept in Nos. 20 to 32, to 
which the drug was given by stomach tube. 

See Table 1, footnote, for the significance of the 2 numbers under the “Duration 
of Life.” 

The line of figures under “Digitalis Dosage” lists the doses of digitalis given on 
consecutive days from the beginning of the experiment up to the last injection. 
"T” represents “to.xin,” and the figure after it, the dose of digitalis given on the 

same day. . , . 

Under the “Degree of Cardiac Pathologic Change" are listed estimates ol tiie 
amount of gross cardiac damage as indicated in most cases by the size, and number 
of gross hemorrhages in the heart. 
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the diphtheria toxin it frequently vomited, and this was difficult 
to distinguish from digitalis overdosage. In some of these cases 
the digitalis was withheld for a few days in order to avoid the danger 
of lulling the animal with digitalis. In most instances vomiting 
had occurred from digitalis before the toxin was administered.^ In 
no instance was the animal appreciably depressed from the digitalis 
before the toxin was given. 

The experiments in this series fall into four groups: The first 
group (Nos. 14 to 17) received 1 large dose of digitalis 2 days 
before the toxin and a smallei’ dose on the day the toxin was given 
(except in No. 14 in which there was still some anorexia 2 days 
after the first dose of digitalis). Most animals of the second group 
(Nos. 18 to 22) received 1 large dose of digitalis 2 days before the 
toxin, a smaller dose on the day of the toxin administration, and in 
all but 1 case 2 smaller doses subsequently. The animals of the 
third group (Nos. 23 to 25) received digitalis during a period of 
9 to 10 daj^s up to the day on which the toxin was injected, at which 
time an additional 30 per cent of the fatal dose was given to insure 
full digitalization. One or 2 additional doses of digitalis were given 
during the course of the diphtheria poisoning after a sufficient inter- 
ruption to insure that the animal would not be suffering from digi- 
talis poisoning. In all of the above 3 groups the digitalis was given 
intravenously. In the 4th group (Nos. 26 to 32) it was given by 
stomach tube, the figures in Table 4 indicating percentages of the 
intravenous average fatal dose. These animals received digitalis 
up to the point of anorexia, nausea or vomiting during a period of 
7 to 9 days prior to the toxin injection and then from 2 to 4 addi- 
tional maintenance doses of digitalis during the course of the 
poisoning by diphtheria toxin. 

An examination of the survival periods and the degree of gross 
pathology in the heart in the 13 control animals, of this series and 
the 19 treated with digitalis by these various methods shows no 
evidence of antagonism. Not one of the digitalized cats lived longer 
than the longest survival period of the controls, while several of 
thc^ cats receiving very large doses of digitalis showed survival 
periods mucli shorter than the shortest periods of the controls. It 
appears, therefore, that very large doses of digitalis hastened their 
death. 

Most of the hearts showed numerous areas of hemorrhage in the 
mnral pcvieardivnn and endocardium, varying in size from that of 
a pinhead to about 0.25 cm. in diameter. As seen in Table 4, these 
were similar in the controls and treated animals. 

Comment. As we hai’c already mentioned, the present study on 
the cat was suggested by the very 'striking results obtained in 
guinea pigs by Myers, working in Dixon’s laboratory in Cambridge. 
3'he.se results seemed to show practically complete protective action 
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by digitalis against fatal doses of diphtheria toxin in guinea pigs. 
Our results with 59 cats show, on the contrary, that digitalis does 
not protect this animal in the slightest degree against diphtheria 
toxin, and that very large doses hasten its death. 

Myers appears to have been interested in the problem of digitalis 
in pneumonia. He spoke of the lack of general agreement as to the 
value of digitalis in pneumonia, and cited among other papers several 
statistical studies of war data which recommended the use of digi- 
talis, but made no reference to the only systematic and controlled 
statistical studies of this subject in large groups of patients that 
had ever been made, namely, those of the Pneumonia Committee® 
of Bellevue Hospital in New York City, which included an inten- 
sively studied series of about 1000 patients and covered a period of 
nearly 3 years. The data obtained in these studies leave little 
doubt that the routine use of digitalis in pneumonia does not lessen 
the mortality and give some indication that it may increase it. 
Myers stated: “The primary object in defusing and carrying out 
this investigation was to determine whether in acute pneumonia 
digitalis could be regarded as a life-saving remedy, and to this I 
think I give a clear answer in the affirmative.” It is well to bear 
in mind that this conclusion is based not upon observations with a 
“toxin” of pneumonia in patients, but with the toxin of diphtheria 
in guinea pigs, and that our experiments have shovm that in the cat 
—an animal which behaves more like man in response to the digitalis 
bodies— digitalis exerts no protective action against diphtheria toxin. 

Summary. Our results show that digitalis does not afford any 
protection against poisoning by diphtheria toxin in the cat. It is 
probable that the same is true in man. Results obtained Mth 
diphtheria toxin in guinea pigs had been used as a basis for the 
statement that “in acute pneumonia digitalis could be regarded as 
a life-saving remedy.” This assumption is unwarranted and has 
received no support from systematic statistical studies which show 
that the routine use of digitalis in pneumonia does not lessen the 
mortality. 
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Although the clinical distinction between chronic glomerulo- 
nephritis and diffuse vascular disease such as malignant hyperten- 
sion is usually definite, cases are occasionally seen which present 
some of the characteristics of both conditions. Also, in a given 
case observed at different times the preponderance of evidence of 
diffuse vascular or renal pathologic processes may change a good 
deal as the disease progresses. The appearance of the ocular fundi 
is frequently a very important aid in the distinction between the 
two conditions, although this picture also may change considerably 
with the development of the disease. 

In the course of cardiovascular renal disease 3 types of retinitis 
occur which present sufficiently characteristic ophthalmoscopic 
appearances to permit of rather accurate diagnosis of their etiology. 
The retinitis of severe essential hypertension, the retinitis of malig- 
nant hypertension and the retinitis of chronic glomerulonephritis 
have features which enable the observer to distinguish them readily 
in most instances. In a certain number of cases a form of retinitis 
occurs which is not typical of any of these 3 groups, and which is 
liest classified opbtbalmoscopically under the general term of acute 
angiospastic retinitis. 

The diffuse or localized edema, the flame-shaped or round hemor- 
rhagic areas and the cottonwool patches which appear as acute 
iirocesses in the retina in the course of the various types of cardio- 
vascular renal disease are probably of angiospastic origin. The 
punctate hemorrhages and areas of degeneration which are based 
on organic occlusion of arterioles or capillaries are apparently of 
more gradual onset, and of more chronically progressive course' and 
are usually localized to single areas of the retina (retinitis of arterio- 
losclerosis). Lesions based on organic closure of retinal veins or 
larger arteries are likely to be of sudden onset, but they present 
aspects readily distinguished from those of diffuse retinitis. 


* Submitted for publication, June 20, 1932. 
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In the average case of severe hypertensive disease a tendency to 
recurrent relatively localized angiospasm is manifested by the 
appearance in the retina from time to time of scattered cottonwool 
patches and hemorrhagic areas. In such cases sclerosis of the 
arterioles is always present. In the more fulminating types of 
hypertension, diffuse retinitis, wuth edema of the disks, is frequently 
seen. This type of retinitis also is usually engrafted on visible 
sclerosis of the arterioles. In acute or subacute glomerulonephritis 
angiospastic retinitis can occur w'hich is similar to that of severe 
benign hypertension except for the normal appearance of the walls 
of the arterioles. In the terminal phases of chronic glomerulonephri- 
tis diffuse retinitis occurs when arterioles have previously been 
normal, and is often angiospastic. Acute angiospastic retinitis 
without visible arteriolosclerosis or localized angiospasm, although 
it always occurs in association with elevated blood pressure, is then 
not characteristic of primary hypertensive disease, but from the 
ophthalmoscopic standpoint alone is always more suggestive of 
primary diffuse glomerulonephritis. It has been demonstrated to 
occur, however, when the primary condition, as proved by the other 
clinical and laboratory manifestations and by the subsequent 
course of the disease, is a diffuse disease of the arterioles throughout 
the body. 

The characteristics of acute, diffuse angiospastic retinitis are 
generalized, marked attenuation of the retinal arterioles with or 
without irregularity of their lumina, diffuse edema of the retina, 
relative ischemia at times, with mild edema of the disks, cottonwool 
patches, hemorrhagic areas and, in the later stages, punctate exu- 
dates of residual edema and partial star figures in the macular 
regions. In most cases it is impossible to determine that actual or 
organic disease of the walls of the arterioles is present. The arteri- 
oles in these cases do not show the exaggerated reflex and definite, 
sharply defined indentation of the walls characteristic of the slowly 
developing sclerosis of hypertension, and arteriovenous compression 
is not present. The points of excessive narrowing of caliber are 
irregularly distributed, are of varying extent and usually are marked 
by some haziness of the perivascular retina. In a few cases recent 
or organized thrombi have been seen in small arterioles, and have 
been considered by us as strong evidence of active disease of the 
intima. Such findings in the retina denote diffuse disease of the 
arterioles. The type of acute angiospastic retinitis here described 
among men and nonpregnant women is essentially similar to the 
retinitis seen in toxemia of pregnancy. If the patient lives beyond 
the acute stage of the disease the retinitis may ha%'e one of several 
outcomes. It may heal completely, leaving only the signs of past 
retinitis, mild pallor of the disks with increased connective tissue, 
residual perivascular thickening and perhaps mild pigmentary pro- 
liferative changes in the retina and choroid. It may re.siilt m 



WAGENER, BATIKEE, BERKEt ACUTE ANGIOSPASTIC RETINITIS 519 

chronic ohlitcvativc disease of the arterioles, retinitis of arteriolo- 
sclerosis. It may gradually assume the characteristics of malignant 
hypertension (Group 4 as described by Keith), with definite sclerosis 
of the arterioles and gradually increasing edema of the disks. The 
course of the retinitis is often but not invariably indicative of the 
course of the general disease. If the retinitis ends in complete 
healing the primary disease probably has been glomerulonephritis, 
and the patient may recover or go on to chronic glomerulonephritis. 
If the retinitis develops into the arteriolosclerotic type hypertension 
of the severe essential type is the usual outcome. If the retinitis 
assumes the malignant type the patient will have rapidly progressive 
hypertensive disease. 

Case Reports. Case 1.— A man, aged 38 years, was admitted to the 
Mayo Clinic April 11, 1929, complaining of severe, continuous frontal 
headaches of 9 weeks’ duration. They were relieved by Ijdng down and 
aggravated by rising. He had had scotomata since the onset of headaches. 
For 6 weeks previous to admission he had noticed some impairment of 
vision. He complained, also, of urinating once or tvdce at night. He had 
had slight dj'spuea for about a year. For G or 8 years he had noticed some 
pufRness of the eyelids at intervals. 

Vision was 6/60 in each eye. The pupils, reflexes, and j^eripheral visual 
fields were normal. Ophthalmoscopic e.vamination revealed acute angio- 
spastic retinitis, without any definite sclerosis of the arterioles. _ Venous 
stasis was marked, and considerable edema and hemorrhagic extra- 
vasations were present in the retina. The tonsils appeared to be infected. 
The lungs were normal. The area of cardiac dullness extended 3 cm. to the 
right and 10.5 cm. to the left of the raidsternal line; a systolic murmur was 
heard at the apex and at the base; the second sound at the aortic area was 
accentuated, graded 1. There was peripheral sclerosis, graded 2. The 
blood pressure in millimeters of mercury was 210 systolic and 125 diastolic. 
The liver was palpable. 

Laboratory Tests. The specific gravity of the urine was 1.010, albumin 
was graded 3, there was no sugar, erythrocytes were graded 3 on one occa- 
sion, and on the same occasion a few pus cells were seen. Excretion of 
phenolsulphonephthalcin after intravenous injection was 40 per cent in 1 
hour. In the dilution test the lowest urinary specific gravity was 1.002. 
Blood: Hemoglobin, 18.7 gm. per 100 cc.; erythrocytes, 4,400,000, and 
leukocytes 5000 per e.nun. ; urea, S6 mg. per 100 cc. (this was reduced to 53 
mg. by the time of dismissal) creatinin 3 mg. per 100 cc.; COj combining 
power 68 vol. per cent; chlorids CIS mg. per 100 cc. A serologic test of the 
blood for syphilis was negative. An electrocardiogram showed left ventricu- 
lar preponderance. 

Histologic study of the arterioles in a small piece of pectoralis major 
luusclo removed for biopsy revealed definite but rather inconstant changes. 
T lie jwetftgc mtio of wiill to lunieii wns 1 to l.C, but individual ratios varied 
from 1 to 0.9 to 1 to 2 (normal 1 to 1.7 to 1 to 2.7). Tlie maximal changes 
were noted in arterioles from 50 to 100 micra in diameter. The nuclei of 
the cells m the media of the arterioles were more tlian normally numerous' 
tlie mtmial nuclei appeared normal. There was moderate tortuosity. ' 

Three weeks following admission of the patient there were' "definite 
niacuiar stam m the ocular fundi and moderate arteriolosclerosis of postretin- 
itic t^ pc. 1 he retinitis simulated that of glomerulonephritis in its character 
and course, because of the absence of definite sclerosis of the arterioles, 
ihc marked \ariations in ratio of wall to lumen of the various arterioles 
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seen in tlie specimen of muscle removed for biopsy suggested that only part 
of the arteriolar bed had suffered organic injurj’^, but that the disease was 
quite widespread. In spite of tlie condition of the retina, the clinical jheture 
suggested hypertension rather than renal disease. 

A diagnosis was made of early malignant hypertension, arteriolosclerosis 
and tonsillar sepsis. We learned that this patient died February 1, 1930. 

Case 2.— A man, aged 31 years, was admitted to the clinic October 27, 
1930, complaining of blood in his urine and swelling of his anMes. In April, 
1930, he had had a sore throat for a day. Tnu weeks later he noticed blood 
in his urine which persisted for several daj-'s. May 20, some edema devel- 
oped involving the face, ankles, and lower part of the back; on several 
occasions he vomited. On the adrdee of his physician he remained in bed 
for 3 weeks on a diet low in protein and salt. Following tins, the edema was 
much decreased, but it had increased slightls*^ afterward, which was notice- 
able when he was up and about. July 27, tonsillectomy had been performed. 

For 9 weeks ’ 'ion he had been in bed. During this time 

Ins phj'sician .■ ; . ■ and elevation of blood pressure. In addi- 

tion, occipital headaches were occasionally present. IVlien ambulatory, 
there was occasionaUj' frequency of urination. Two years previous to Ms 
admission his blood pressure was found to be elevated in the course of an 
examination for insurance. He had no subjective distiubance of vision. 

The patient’s face was puffy and pale. Vision was 6/4 in each ej'e. The 
pupils, reflexes and fields of vision were normal. Ophthalmoscopic exami- 
nation revealed acute angiospastic retinitis, with e\ddence of commencing 
resolution. The retinal arterioles showed marked attenuation but sclerosis 
was not definitely Msible. The peripapillary retina was mildly edematous 
and cottonwool patches and hemorrhagic areas were present. All these 
changes were more marked in the left eye in wMch there was also a partial 
macular star. The lungs appeared to be normal. The area of cardiac 
dullness extended 2 cm. to the right and 14 cm. to the left of the median 
line, the heart tones were clear, there were no murmurs, and the aortic 
second sound was accentuated, graded l._ Peripheral sclerosis was graded 1. 
The blood pressure, studied over a period of 24 hours, showed a sj'stolic 
range of 150 to 210 and a diastolic range of 90 to 150 mm. mercury. Edema 
of the thoracicolumbar region was graded 1, and of the ankles graded 1. 

Laboratory Test^. The specific graMtj' of the urine was 1.017, albumin 
was graded 3, there was no sugar, hjmlin casts were graded 1 to 2, granular 
casts graded 2 to 3, erythrocj'tes graded 1 to 2, and pus cells varied from 
occasional cells to cells graded 2. Blood: Hemoglobin, 12 gm. per 100 cc.; 
erjThrocytes, 3,900,000 and leukocj'tes, 10,000; urea, 40 mg. per 100 cc.; 
creatinin, 2.1 mg. per 100 cc.; COj combining power was 51.3 vol. per 
cent; phenolsulphonephthalein excretion, 35 per cent. A serologic test of 
the blood for sjTohilis was negative. In the dilution test the lowest specific 
gravity was 1.006; in the concentration test the liighest specific gravity 
was 1.022. An electrocardiogram showed left ventricular preponderance. A 
roentgenogram of the liead indicated slight increase in intracranial pressure. 

A small piece of pectoralis major muscle was removed for biopsy. The 
maximal changes were seen in the smallest arterioles (from 15 to 50 micra 
in diameter where the average ratio of wall to lumen was reduced to 1 to 
1.1), there was moderate involvement of arterioles from 50 to 100 imcra 
and less involvement of arterioles larger than 100 micra. In the smallest 
arterioles the medial nuclei appeared normal, but those of the intima were 
increased in number and tended to be potygonal. The arterioles were not 
tortuous. A diagnosis was made of subacute glomenilonepMitis, arterio- 
sclerosis, and cardiac In^pertropb}'. The edema disappeared dunng tlic 
period of rest in the hospital. At the time of dismissal the patient was 
advised to follow a salt-free diet of 40 gm. of protein, 2500 calories, witii 
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fluids to the amount of 1000 cc. daily. Ferric citrate, grains 15, 3 times a 
day, was prescribed. 

March 19, 1931, the patient returned to the dime for observation. He 
had been feeling well and complained only of cramps in the calves of the 
legs at night at intervals during the 2 weeks previous to admission. Exam- 
ination of the ocular fundi showed that the retinitis had improved consider- 
ably. The retinal arterioles were still moderately attenuated, but did not 
show definite sclerosis. The edema had subsided except for a few residual 
punctate exudates in the left macular region. One small hemorrhagic area 
was present in the left retina. The disks were slightly pale. The area of 
cardiac dullness extended 2 cm. to the right and 13 cm, to the left; the 
second aortic sound was not accentuated. Peripheral sclerosis of the rub- 
bery t3'pe was graded 2. The blood pressure studied over a period of 24 
hours showed a systolic range of 120 to 170 and a diastolic range of 60 to 
110 mm. mercury. The specific gravity of the urine was 1.018, albumin 
was graded 3, there was no sugar, hyalin casts were graded 1 and granular 
casts graded 2, erythrocytes graded 1 to 2 and pus was graded 1. Blood: 
Hemoglobin, 10.3 erj'^throeytes, 3,720,000, and leukocjTes, 11,300; 
urea, 122 mg.; creatinin, 5.4 mg,; cholesterol, 303 mg., and serum proteins, 
5.5 gm. per 100 cc., and the return of phenolsulphonephthalein was slight. 
In the dilution test the lowest specific gravity was 1.008, and in the con- 
centration test the highest was onlj’’ 1.014. A roentgenogram of the head 
was negative. 

A piece of muscle removed for a second biopsy at this time showed an 
average ratio of wall to lumen of 1 to 1.2; tliis change was again chiefly in 
the small arteries. The nuclei of the intima were less prominent than before, 
but one arteriole contained a definitely organized thrombus. A diagnosis 
was made of chronic progressive glomerulonephritis with at least temporarj' 
subsidence of the active involvement of the arterioles, and secondary anemia. 
April 9, 1931, the patient reported that his ankles had become somewhat 
swollen. We learned that tin’s patient died February 9, 1932. 

Tlie appearance of the retinitis at the first examination suggested 
the presence of primary nephritis (probably subacute glomerulo- 
nephritis) rather than primary hypertensive disease. The course 
of the retinitis, its rather rapid healing without the development of 
definite sclerosis of the arterioles, further supported this vieu'. The 
degree of change in the ratio of wall to lumen noted in the arterioles 
of the pectoralis major muscle is greater than one would expect in 
an ordinary case of glomerulonephritis, and disproportionate to 
the changes observed in the arterioles of the fundus. We believe 
that such changes are evidence of the widespread organic disease 
of arterioles which can occur in certain cases of glomerulonephritis. 
From the clinical standpoint, a diagnosis of glomerulonephritis 
seenied most likely. This corresponded well with the ophthalmo- 
scopic observations. 

Cask 3.— A man, aged 33 j’cars, was admitted to the clinic August 24 
19:31, with a complaint of pain in the back of the neck, weakness and short^ 
ness of breath. In 1918 he had liad a severe attack of influenza follomng 
winch tie tlid not feel as well as formerly. Seven years previous to admis- 
sion he commenced to have frontal headaches which were characterized bv 
a feeling of pressure inside the head and accompanied bv vomiting that 
resembled the pix)jeetile tj-pc. The headaches usually laked for about G 
hours, and occurred about 3 or 4 times a year until 2 x’ears preceding admis- 
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sion, after •which, they occurred about once a -week. Four months pre\'ious 
to admission he had had another attack of influenza followed by steady 
aching pain in the neck posteriorly -which continued to trouble him. Albu- 
minuria was found at the time of the onset of the headaches. For a year 
preceding admission, weakness, vertigo and dyspnea had developed after 
exertion. In the morning he also noticed puifiness beneath the eyes and in 
the fingers. He did not complain of disturbance of -sdsion. 

Central vision was approximate^’' normal, but was not accurately tested 
as the patient was seen in bed at the hospital. The pupils, reflexes and 
fields of \fision were normal. Ophthalmoscopic examination revealed resid- 
ual angiospastic retinitis. The disks were full, somewhat blurred, and 
rather pale with some proliferation of connective tissue. A few punctate 
exudates of residual edema were present in the retina. The arterioles were 
narrowed and the retina around them appeared to be thickened. Sclerosis, 
graded 2, was present, but was mainlj' of secondary, postretiuitic te^pe- 
The lungs appeared, to be normal. The heart was enlarged, graded 2; there 
was a faint apical sj'’Stolic murmui', a basal s3'stolic murmur, and the pul- 
monic sound was greater than the aortic second sound. Periperhal sclerosis 
was graded 1. The blood pressure studied over a period of 24 hours showed 
a systolic range of 140 to 200 and a diastolic range of S8 to 140 mm. mercury. 

Laboratory Test. The specific gra\dtj' of the urine was 1.010, albumin 
was graded 4, there was no sugar, and erj’throcj’tes were graded 2. Blood: 
Hemoglobin, 12.1 gm, per 100 cc.; erythroci’tes, 3,760,000 and leukocjTes, 
6000; urea, M mg. The return of phenolsulphonephthalein was 45 per cent. 
A serologic test of the blood for sjTphilis gave negative results. The electro- 
cardiogram showed left ventricular preponderance, diphasic T wave in 
Lead II and inverted T wave in Lead III. 

A diagnosis was made of chronic glomerulonepliritis with diffuse vascular 
disease, marked luTiertension, and secondar}' anemia. 

The fact that the retinitis in this case had probably been of short 
duration, and tliat it had liealed without leaving characteristic 
arteriolosclerosis, suggested that it had been associated primarily 
with glomerulonephritis. The presence of a moderate grade of 
arteriolosclerosis, even though not typically hj’pertensive, -u-ould 
indicate, ho-u’ever, definite organic injury to the systemic arterioles 
which might warrant the diagnosis of primary hypertensive disease, 
or at least glomerulonephritis with secondary vascular injury. The 
long history of albuminuria with headaches and vomiting was more 
suggestive of glomerulonephritis. This was in accord with the 
findings in the fundi. 

Case 4. — A man, aged 35 years, was admitted to the clinic October 27, 
1931. In April, 1929, he had strained liis back when at work. Two weeks 
later he noticed hematuria, which continued for a period of 2 weeks. Two 
months later severe intermittent pain commenced in the right lumbar 
region and radiated antcriorl 3 ^ Laparotomy -svas performed elsewhere a 
short time later. The abdomen was said to be full of blood, and the right 
kidney was low and -was punctured. The blood was removed and no 
further treatment was given. The patient made a good rccover.v, except 
that he urinated once or t-ssice at night. The sj'stolic blood pressure at that 
time was 240. For a j'ear previous to admission he had had occipital head- 
aches in the moruingj and some impairment of vision. The nocturia had 
increased. During the 2 weeks preceding admission he had noted hema- 
turia again. There was notliing further of significance in the liistory except 
that atAhe age of 29 he had had scarlet fever. 




Fig. 2.— Organized thrombus vrith complete obliteration of a small superior temporal 

arteriole. 






Fig. 3. — Case 4. An arteriole from the pectoralis major muscle removed at biopsy 
( X 675) ; partial occlusion by organized thrombus may be seen. 



Fig. 4. — Case 4. An arteriole from the pectoralis major muscle: an increase in 
number and size of nuclei of the intima and media and almost complete obliteration 
of the lumen may be noted. 




WAGENER, BARKER, BURKE: ACUTE ANGIOSPASTIC RETINITIS 523 

Vision of the right eye was 6/20 and of the left, 6/7. The pupils, refleps 
and peripheral fields of vision were normal. Ophthalmoscopic examination 
revealed angiospastic retinitis in the stage of commencing resolution. The 
disks were slightly pale. The peripapillary retina) was mildly edematous. 
Scattered cottonwool patches and _ hemorrhagic areas and incomplete 
macular stars were present in the retina of both eyes. The arterioles were 
moderately attenuated and irregular. The sclerosis, graded 2, was not 
typically hypertensive, but the presence of recent thrombosis, not yet 
organized, in one small arteriole in the left retina suggested the existence 
of active disease of the intima. The examination of the lungs gave negative 
'results. The area of cardiac dullness extended 2 cm. to the right and 10 cm. 
to the left of the midsternal line; there was a systolic murmur at the apex 
and also a basal systolic murmur. The aortic second sound was accentuated , 
graded 2. Peripheral sclerosis was graded 2. The blood pressure studied 
over a period of 24 hours showed a systolic range of 200 to 230 and a dias- 
tolic range of 95 to 136 mm. mercury. 

Laboratory Tests. The specific gravity of the urine was 1.017, albumin 
was graded 3, there was no sugar, erythrocytes were graded 4 to 5, and pus 
was graded 1. Blood: Hemoglobin, 11.7 gm. per 100 cc.; erythrocytes, 
4,360,000; leukocytes, 6900; urea, 30mg.;creatinin, 1.6 mg.; serum sulphates, 
3.7 mg. The return of phenolsulphonephthalein was 30 per cent. The dilu- 
tion test showed a minimum specific gra\dty of 1.008 and the concentration 
test a maximum of 1.016. A serologic test of the blood for syphilis gave 
negative results. An electrocardiogram revealed left ventricular preponder- 
ance and inversion of the T wave in Lead I and II. 

Histologic study of the arterioles in a small piece of pectoralis major 
muscle removed for biopsy revealed definite and striking abnormalities. 
Numerous arterioles were seen in the sections, ranging from 25 to 200 micra 
in diameter. Marked thickening of the walls of the arterioles was noted in 
all those observed in the section, the average ratio of wall to lumen being 1 
to 0.9. This ratio was quite constant, although a few arterioles had very 
little lumen. The arterioles were tortuous and there was a definite increase 
in the number and size of the nuclei of both intima and media. In one 
arteriole there was an organized thrombus almost entirely occluding the 
lumen and apparently compressing the wall. Cystoscopic examination 
disclosed right renal hematuria. There was marked deformity of the right 
pelvis with pyelectasis, the nature of which was indeterminate. The pos- 
sibility of a postoperative polycystic kidney with pyelectasis and possibly 
ruptured cyst was not excluded. 

A diagnosis ivas made of hypertension of Group 3, arteriolosclerosis, sec- 
ondary anemia, myocardial degeneration and right renal hematuria. Whole 
blood was given intramuscularly daily for 3 days. Following tins procedure 
the gross hematuria disappeared. On dismissal the patient was adrised to 
follow a diet of 50 gm. protein, 2500 calories without extra salt, and fluids 
to the amount of 2000 cc. daily. Prescriptions were given for phenobar- 
bital, grain -i- 3 times a day, theobroinin and sodium bicarbonate, grains 5 
each 3 times a day, and for ferric citrate, grains 15 3 times a day. 

We learned that this patient died February 7, 1932. 

On the basis of the evidence of actual arteriolosclerosis, the 
retinitis was considered to be due to primary hypertensive disease. 
It seemed likely that this retinitis would not heal completely, but 
would gradually become the chronic obliterative arteriolosclerotic 
type, 'nie appearance of the arterioles in the biopsy of muscle 
was typical of that seen in many cases of severe progressive hyper- 
tensive disease in the active phase, uniform, striking reduction in 
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the ratio of the wall to the lumen and definite increase in the number 
and size of nuclei of the intima and media. It is of interest to note 
that there was thrombosis of an arteriole in both retina and pec- 
toralis major muscle. These thromboses maj"' be due to prolonged 
vasospasm, but it seems more reasonable to suppose they are 
secondary to the definite organic arterial changes. The clinical 
impression also was that the primary condition could be attributed 
to diffuse arterial disease with hypertension. The hematuria was 
evidently distinctly local. It was not deemed advisable to investi- 
gate this any further because of the condition of the patient. 

Case 5. — A woman, aged 24 years, was admitted to the clinic October 
13, 1930, complaining of headaches and amenorrhea. Headaches had 
commenced in October, 1928. They involved the vertex and sometimes 
the occipital region and occurred usually in the morning. A short time 
previous to admission the headaches had become more severe and of longer 
duration. One year pre^dous to admission the systolic blood pressure was 
150. During the 6 months previous to admission she had urinated 3 times 
nightly. Amenorrhea had been present for 2 j^ears preceding admission 
to the clinic. 

The skin was dry. Vision of the right ej^e was 6/10, and of the left eye, 
6/7. The pupils, reflexes and fields of vision were normal. Ophthalmoscopic 
examination revealed acute retinitis similar to that seen in cases of subacute 
glomerulonephritis. Some of the retinal arterioles showed a suggestion 
of spasm, but definite generalized angiospasm was not demonstrable. 
Mild peripapillary edema, greater in the left eye, and a few cottonwool 
patches and hemorrhagic areas were present. Pus was expressed from the 
tonsils. Examination of the lungs gave negative results. The area of 
cardiac dullness extended 3 cm. to the right and 11 cm. to the left; the second 
aortic sound was accentuated, graded 1. Slight peripheral sclerosis was 
present. The blood pressure studied over a period of 24 hours showed a 
systolic range of 150 to 190 and a diastolic range of SO to 145 mm. mercury. 
Purpuric-like lesions of the skin were noted over the legs and feet. 

Labora(cry Tests. The specific gra^uty of the urine was 1.016, albumin 
was graded 2, there was no sugar, and there were a few erythrocytes observed 
on one occasion. Blood: Hemoglobin, 15.4 gm. per 100 cc.; erjdhrocytes, 
4,480,000; leukocj'tes, 5700; urea, 26 mg. per 100 cc. of blood; the return of 
phenolsulphonephthalein was 45 per cent. In the dilution test the_ minimum 
specific graAuty was 1.001 and in the concentration test the maximum was 
1.035. A serologic test of the blood for sjTihilis gave negative results. 
The basal metabolic rate was —13 and —4. The electrocardiogram showed 
left ventricular preponderance. 

The arterioles in a piece of pectoralis major muscle removed for biopsy 
showed an average ratio of wall to lumen of 1 to 1.6. Tliis change was 
slight but quite constant. The arterioles were moderately tortuous. The 
nuclei of the media and intima appeared large but W'ere not increased in 
number. A diagnosis was made of severe essential hjqiertension, amenor- 
rhea and infected tonsils. October 28, 1930, tonsillectom 3 " was performed. 
At the time of dismissal the patient was advised to follow a diet of 50 gm. 
protein, 1500 calories without e.xtra salt. 

The patient returned to the clinic Februarj* 26, 1931, complaining that 
headaches had persisted. She was troubled somewhat with restlessness. 
The vision was 6/6 in each es'e. The fundi showed the retinitis to be more 
definitely of the angiospastic tjpe. The arterioles were generally constnctcu 
with some irregularity peripherally which wms spastic rather than dehn- 
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itely sclerotic. The disks were rather pale and mildly edematous with 
elevation of about 1 diopter. A few cottonwool patches and hemorrhagic 
areas were present in the retina. Examination of the lungs gave negative 
results. The’area of cardiac dullness extended 3 cm. to the right and 12 cm. 
to the left; the second aortic sound was accentuated, graded 2. Peripheral 
sclerosis was slight. The systolic blood pressure was 175 and diastolic 
130 mm. mercury. 

Laboratory Tests. The specific gravity of the urine was 1.017, albumin 
was graded 2, there was no sugar and there were a few erythrocytes and 
pus cells. Blood: Hemoglobin, 18.2 gm. per 100 cc. of blood; erythrocytes, 
4,000,000; platelets, 130,000; coagulation time, 4 minutes, and bleeding 
time 2| minutes; urea, 24 mg. per 100 cc.; the return of phenolsulphone- 
phthalein was 40 per cent. 

A diagnosis was made of essential hypertension of severe benign type 
with vasospastic features. On dismissal the patient was advised to follow a 
diet similar to that previously suggested, and in addition was given theo- 
calcin 0.5 gm. 3 times a day. 

The patient was again admitted to the clinic August 12, 1931. Her 
headaches were as troublesome as previously. For a month preceding 
admission she had noticed shght blurring of vision in the left eye, and she 
complained also of slight dyspnea. For 10 months previous to admission 
she had been too weak to continue her work. Examination at this time 
showed that vision was 6/6 in the right eye and 6/30 in the left eye. The 
retinitis had assumed the characteristics typical of malignant hypertension. 
The arterioles were definitely constricted and irregular. IVhile some of the 
irregularity was still spastic, definite hypertensive sclerosis, graded 2, was 
present. The disks were hyperemic and edematous, elevated 1 diopter 
in the right eye and 2 diopters in the left eye. Cottonwool patches and 
hemorrhagic areas were present in the retina and an incomplete macular 
star had formed in the left eye. Examination of the lungs gave negative 
results. The area of cardiac dullness extended 3 cm. to the right and 10 cm. 
to the left; the sounds were of good quality, there was a slight systolic 
impurity at the aortic area, the second aortic sound was accentuated, graded 
2, and the second pulmonic sound was accentuated, graded 1. Peripheral 
sclerosis was graded 1 to 2. The blood pressure was 210 systolic and 145 
diastolic. 

Laboratory Tests. The specific gravity of the urine was 1.010, albumin 
was graded 2 and there was no sugar. Blood: Hemoglobin, 15.7 gm. per 
100 cc.; erytlirocytes, 4,000,000; leukocytes, 7500; urea, 24 mg., creatinin, 
1.3 mg. and sulphates, 3.9 mg. per 100 cc. The return of phenolsulphone- 
phthalein was 45 per cent. The electrocardiogram showed left ventricular 
preponderance, diphasic T wave in Lead 11 and inverted T wave in Lead III. 

A diagnosis was made of h 3 q)ertension of Group 4 and arterioloselerosis. 
Roentgen rays were applied over the thoracicolumbar sympathetic chains. 
On dismissal the patient was instructed to follow treatment similar to that 
prevously ad\dsed. 

We learned that tliis patient died March 25, 1932. 

At the first examination the retinitis w'as very recent, rather 
mild and shoived only mild, rather localized angiospasm. It was 
impossible to distinguish the retinal picture from that seen in cases 
of acute or subacute glomerulonepliritis. The relatively small 
amount of change in the arterioles of the pectoralis major muscle 
also suggests that at this time only slight organic changes had taken 
place in the general arteriolar bed. However, subsequent examina- 
tions revejiled progression of the retinitis associated with the 
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development of generalized angiospasm and definite arteriolosclero- 
sis, which placed it readilj^ in the group associated with primarj' 
hypertensive disease. The possibility of primary glomerulonephritis 
was considered at the first admission to the clinic, as well as that of 
primary severe essential hypertension. Renal function was ade- 
quate, however, and there was no anemia. The presence of marked 
hypertension with so few other findings was atjqiical for glomerulo- 
nephritis. On the second admission the hypertension with its vaso- 
spastic featm-es was predominant. It was not until the third visit, 
however, that the severe nature of the hypertension was appreciated. 

Case 6. — A man, aged 25 years, was admitted to the clinic February 2, 
1932, complaining of attacks of severe pain in the epigastrium and in the 
right upper quadrant of the abdomen, of 3 years’ duration, and of dizziness 
and weakness. The abdominal pain was intermittent, lasting half an hour 
to 2 da 5 "s and was not related to meals. It usually troubled him for about 
3 daj’’s', recurred everj'^ 3 months, and was accompanied by anorexia, nausea 
and vomiting. In December, 1931, he had had lus severest attack of pain, 
with vomiting of old blood, sjmcope and tarry stools, and an icteric tint to 
the skin. The icterus persisted for a month. At the time of admission he 
complained of a slight amount of pain, and of weakness and dizziness. For 
2 weeks preceding admission he had had severe frontal headaches. For 2 
weeks in December, 1931, the rdsion of the right ej^e was impaired. It 
gradually improved, however, almost to normal. For 3 weeks preceding 
admission, there had been some impairment of wsion of the left eye. Marked 
dyspnea on exertion had followed the last attack of pain. He had been on a 
diet consisting largely of milk and eggs, but obtained little relief from the 
sjTnptoms. For the last 2 months he had urinated once or twice a night. 
‘Transient pains in the arms and legs had been present for 6 weeks preceding 
admission. 

Vision of the right ej'e was 6/7 and of the left eye, 6/30. The pupils, 
reflexes, and peripheral fields of wsion were normal. Ophthalmoscopic 
examination revealed active angiospastic retinitis in each ej’e, noth sonie 
eAudences of conmiencing resolution. The optic disks were relatively anemic 
and their nasal margins were mildlj’^ edematous ndth elevation of 1 diopter. 
Hemorrhagic areas, cottonwool patches, and a few punctate spots of residual 
edema were present in the retina of both eyes. Localized areas of edema 
and pigment proliferation were visible in the choroid. The arterioles of the 
retina were generally constricted and markedly irregular, with e\ddences of 
active sclerosis, graded 3. A recent tlirombus was seen in a small inferior 
arteriole of the left eye. A small temporal arteriole of the right eye was 
occluded apparently bj" an organized thrombus. The tonsils were luTer- 
trophied. Examination o'f the lungs gave negative results. The area of 
cardiac dullness e.xtended 3 cm. to the right and 13 cm. to the left; there 
was a faint systolic murmur at the aortic area, and the second sound was 
accentuated, graded 2. Peripheral sclerosis was graded 2, The blood pres- 
sure studied over a period of 24 hours showed a sj'stolic range of 190 to 220 
and a diastobc range of 100 to 145. Tenderness was present in the left 
portion of the epigastrium and under the right costal margin. 

Laboratory Tests. The specific gravity of the urine was 1.018, albumin 
was graded 3, and there was no sugar. Blood: Hemoglobin, 11.1 gin- pm 
100 cc.; erjdhrocytes, 4,140,000; leukocytes, S600; urea, 38 mg., sulphates, 
5.5 mg. per 100 cc. A serologic test of the blood for sj-philis gave negative 
results. The response after a test meal was normal. An electrocardiogr.ain 
showed left ventricular preponderance and inversion of the T wave in .all 
derivations. A roentgenogram of the thorax was negative cxccjit for sligm 
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cardiac enlargement. Eoentgenograms of the gall bladder and stomach were 
negative. A diagnosis was made of malignant hypertension and secondary 
anemia. 

During the period of observation in hospital the patient had an 
attack of epigastric pain radiating substernally, associated with 
slight dyspnea. Two weeks after the first examination, the general 
appearance of the retinitis w^as the same, but the thrombus in the 
small arteriole in the left eye was undergoing organization and col- 
lateral circulation was being formed through the dilatation of a 
number of fine capillaries. The presence of an active lesion of the 
intima in the arterioles of the retina in this case favored the diagno- 
sis of primary hypertensive disease. It was impossible to say at 
this stage whether the disease would de^mlop into progressive hyper- 
tension (Group 4), or whether compensation might occur. The 
possibility of compensation with the development of relatively 
inactive arteriolosclerosis was suggested by the rapid development 
of collateral capillary circulation. The etiology of the abdominal 
pain was undetermined. It is possible that it was due to the 
vascular disease. It is of interest that the history which could be 
attributed directly to the hypertension was extremely short. 

Comment. All these patients were rather young (24 to 38 years). 
Five had a fairly short history. Four of the 6 patients gave head- 
ache as a prominent symptom. Visual impairment was also noted 
by the same number. Four had mild secondary anemia which was 
of questionable significance. The electrocardiogram showed evi- 
dence of serious involvement in 2 cases. In 2 of the 6 cases glom- 
erulonephritis apparently was primary, and the condition in the 
remainder could best be classified as primary diffuse arterial disease 
with hypertension. Two patients gave a history of gross hematuria. 
In Case 2 it seemed definitely related to the renal disease. In 
Case 4 apparently the local renal involvement was undetermined, 
and was distinct from the hypertension. One patient (Case 2) 
gave a definite history of edema, undoubtedly related to the nephri- 
tis. Two patients gave a history of puffiness of the eyes which was 
of questionable significance. Four of the patients died within 
17 months of the discovery of the angiospastic retinitis. 

The part played by angiospasm iji the causation of retinitis in 
cases of toxemia of pregnancy has been demonstrated by Haselhorst 
and IMylius, and confirmed by one of us (Wagener). Continuance 
of the angiospasm in these cases for a relatively short period can be 
shown to result in definite organic injury to the wails of the arteri- 
oles in the retina. There is strong evidoice in a considerable num- 
ber of cases that there is similar organic injury to the systemic 
arterioles throughout the body. The occurrence of a similar chain 
of events in hypertensi^'c disease is strongly suggested by the 
a}>pcaraucc and course of the changes in tlm retina in the case 
reported by Koenigsberger and Bannick and in the group of cases 
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here described. The significance of angiospasm in the development 
and course of primary hypertensive disease and of glomerulonephri- 
tis is emphasized by the rapid progression of the disease in these 
cases. 

Conclusions. 1. Acute diffuse angiospastic retinitis can occur in 
both glomerulonephritis and primary hypertensive disease. 

2. The course of the retinitis and its associated arteriolar lesions 
will often indicate the degree of organic injury to the systemic 
arterioles. 

3. The retinitis is of serious prognostic significance. 
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4 

(From the Medical Clinic of the Peter Bent Brigham Hospital.) 

Coarctation of the aorta is a rather rare congenital anomaly in 
which there is a complete or partial occlusion of the lumen of the 
aorta, and which in the adult type, described here, occurs at or 
near the insertion of the ductus arteriosus Botalli into the aorta. 

The pathologic anatomy and clinical features of coarctation of 
the aorta have been admirably presented bj’" Abbott^ in her classical 
work published in 1928, and by others." Its pathologic physiology 
has been studied in the greatest detail by Blumgart and his asso- 
ciates.^ The typical roentgenographic findings have been clcscnhec^ 
by Rosier, = Railsback and Dock,^ Fray^ and Ernstcne and Robins. 
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Three typical cases have been observed at this hospital during 
the past 1| years, during which time there have been 2845 admis- 
sions to the medical service. In each instance the signs were over- 
looked by more than one observer, and in 2 of the cases the diagnosis 
was first made by Eoentgen ray. These cases are reported to re- 
emphasize the clinical features which should enable one to make 
the diagnosis at the bedside and to comment on some interesting 
corollaries. 

Case Reports. Case 1.— H. B. M. (Med. No. 41118), aged 33 years, 
white, American intern, entered the hospital on May 20, 1932, for study. 
His life thus far had been entirely normal. In 1917, at the age of 18 years, 
he applied to a railroad company for employment but was not accepted 
because of a systolic murmur. Subsequently he volunteered for service in 
both the army and navy and was refused for the same reason. During 
the years 1917 to 1923 he led an extremely active physical life, spending 
the summers on a farm wdiere he was able to carry on the most strenuous 
tasks without embarrassment. 

In 1923 he entered college, where the routine physical examination again 
disclosed a systolic murmur, and for this reason he was not permitted to 
take part in vigorous atliletics. 

During 1927, his first year in medical school, he made 17 out of a possible 
18 points in a Snyder circulation test. Througliout his medical school 
career he followed the custom of the medical students in devoting i hour 
in the afternoon to recreation in the form of squash, without any difficulty. 

The systolic murmur and a moderately elevated blood pressure were 
consistently found at the routine physical examinations, but the diagnosis 
of coarctation of the aorta was not definitely established until November, 
1930, when a roentgenogram was taken to ascertain if he had any unusual 
cardiac enlargement. 

Physical examination revealed moderate suffusion of the facies, dispro- 
portionately greater development of the musculature of the trunk and 
upper extremities than that of the lower. The thorax was not unusual to 
inspection except for a vigorous suprasternal pulsation, more marked toward 
the right. There were no abnormal pulsations visible over the chest ante- 
riorly or posteriorly. On palpation, however, definite arterial pulsations 
could be made out posteriori}'- on both sides over an area extending from 
the 2d to the 9th interspaces and from the spinous processes to the mid- 
axillary line. In the interscapular area on both sides of the spinal column 
a harsh, blo-wing systolic murmur could be heard. It was loudest in the 
left interscapular area opposite the spine of the scapula. No pulsations 
could be felt over the chest anteriorly. The heart was not abnormal to 
percussion. The apex impulse could not be seen or felt. The supracardiac 
dullness measured 5 cm. in the 2d interspace. There was a harsh, rough, 
blovnng precordial systolic murmur, best heard just over the xiphoid proc- 
ess. The radial pulses were equal, regular and synchronous at a rate of 
66 per minute. The vessel walls were not thickened, beaded or tortuous. 
A definite pulsation could be felt in the popliteal and dorsalis pedis arteries. 
The pulsation of the abdominal aorta could not be felt while that of the 
femoral arteries was very feeble on the left side and barely perceptible on 
the right. The femoral pulse Avas detectably delayed in comparison with 
the radial pulse. Blood pressures in the recumbent posture Avere; right 
arm, 150/80; left arm, 154/90; right leg (popliteal), 122/94; left leg (pop- 
liteal), 120/90. By examination the lungs AA-ere entirely normal. The abdo- 
men,^Avas not remarkable. There AA^as no clubbing of the fingers. There 
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was a marked capillary pulsation in the fingers. No note was made of its 
presence or absence in the toes. No other congenital defects were found. 

A roentgenographic examination on November 18, 1930, reported: A 
7-foot film of the heart showed it was just inside the normal limits; the left 
ventricle was sornewhat prominent and fluoroscopy shbwed a rather vigor- 
ous ventricular impulse. There was no other abnormality in contour, 
except that the descending aorta was not visible. The ribs showed marked 
indentation of the inferior, borders quite similar to that seen in coarctation 
of the aorta. Measurements were Mr. 4.2, Ml. 10, G.V. 4.7, int. dia. 29.4 
cm. A second examination on November 25, 1930, stated: Oblique views, 
both right and left, fail to show the aortic arch definitely. A.P. stereo on 
the Bucky diaphragm showed a definite flattening and a dimple in the 
1st portion of the descending aorta just below the arch. There was widen- 
ing of the supraortic shadow suggesting an increase in the size of the vessels. 
The vertebrte were apparently intact; the ribs showed the notching pre- 
viously noted. Impression: Coarctation of the aorta. Electrocardiograms 
showed normal tracings. 

The Wassermann and Hinton blood serum reactions were negative. Eed 
and white blood cell counts "were normal as was the urine examination. 
Skin temperature determined by the Tj'^cos dermatherm showed the feet 
to be 0.7° cooler than the hands, whereas a similar simultaneous set of 
observations on a patient with a presumably normal circulation showed the 
feet to be 0.9° cooler than the hands. 


Case 2. — M. A. E. (Med. No. 40260), aged 32 years, female, single, white, 
American, unemployed factory worker, entered the hospital for the first 
time on January 8,, 1932, with the complaint of abdominal pain of 3 years’ 
duration. Her family history and past history were irrelevant. She had 
been perfectly well until 3 years ago, when she first noted knifelike, griping 
pain in the left lower abdominal quadrant, present almost constantly ever 
since, aggravated bj^food, partialli'' relieved at times by soda and defecation. 
It was occasionallj’- accompanied by sour eructations and vomiting. Two 
years ago her persistent abdominal distress and menstrual disorders led to 
an appendectomy and subsequently a bilateral salpingectomy. It was at 
this time that she first noticed slight di'^spnea on e,xertion and weakness 
of the legs On moderate activity. This weakness has steadily increased 
until at the present time she is unable to walk § block without e.xperiencing 
a sensation of “Icnotty cramps” in the calves and a feeling that “her legs 
were going to double up beneath her.” 

Three months ago the abdominal s 3 nnptoms again took her into another 
hospital where Eoentgen ray examinations of the chest and gastrointestinal 
tract were reported as negative. The diagnosis at discharge was “neuras- 
thenia, gastric.” In January of this 3 'ear she was referred to this hospital 


for stud 3 \ 

Physical examination revealed the follomng positive findings: the skin 
of the face and neck showed considerable vasomotor instabilit 3 ^ The eyes 
were shghtb'^ prominent. The retinal arteries were normal. The thyroid 
was not palpable. There was a supernumerar 3 ’' nipple of the left breast 
but no other congenital anomalies. There was a forceful pulsation in the 
sujirasternal notch. Carotid pulsations were accentuated on both sines 
of the neck. A blowing s 3 'stolic bruit -was heard in the supraclavicular 
area on the right. Pulsations could be seen in the interscapular area ancl 
felt from the 3d to the 9th intercostal spaces posteriorly on both sides. 
These pulsations were more marked on the left except in the region of the 
bellies of the latissimus dorsi muscles. In the interscapular areas a rough, 
blowing s 3 'stolic murmur could be heard, the point of maximum imensit^ 
being over a small area, measuring 3 by 4 cm., just to the left of 
dorsal spine. By percussion the heart borders seemed slightly outsme 
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normal limits in size. Supracardiac dullness measured 6 cm. in the 2d inter- 
space. At the apex auscultation revealed a soft, rumbling murmur early 
in systole which assumed a blowing character in late s 3 'stole. This murmur 
was heard all over the precordium, but best in the 3d left interspace. It 
was of less intensity than the murmur heard posteriorly. The radial pulses 
were equal, regular and synchronous; radial and brachial arteries were 
moderately thickened but not beaded or tortuous. The pulsations of the 
abdominal aorta could not be felt. Both femoral pulses were definitely 
palpable. The popliteal pulsations were not felt, but there were slight 
though definite pulsations over the dorsalis pedis arteries. Blood pressures 
in the recumbent posture were: right arm, 116/88; left arm, 135/90; right 
leg (popliteal^ 102/88; left leg (popliteal), 100/88. 

Stereoroentgenograms of the chest showed the lungs to be clear, except 
for a thickened septum around an azygos lobe at the right apex. The 
heart size was at the upper limits of normal, and showed a rather prominent 
first portion of the aorta which pulsated markedly under the fluoroscope. 
The aortic knob was less distinct than would be expected and there was an 
apparent depression in tlie border of the aortic shadow just below the knob. 
The vessels extending into the neck from the aorta were considerably 
enlarged. The ribs showed marked notching of the inferior borders with 
the smooth dense concavities characteristic of coarctation of the aorta. 

A barium enema showed a normal colon. A gastrointestinal series was 
negative. Gastric analysis showed a normal free and total acid. Electro- 
cardiograms showed left ventricular preponderance. The basal metabolic 
rate was fi-lO. Urine, stool and blood examinations were not remarkable. 
The Wassermann and Hinton blood serum reactions were negative. Skin 
temperatures determined with the Tycos dermatherm showed the tempera- 
ture of the feet to be 4° below that of the hands. 

During the last week of her hospitalization and for the first months 
following discharge amidopjuin was found to be efficacious in relieving 
the abdominal distress, but she continued to have discomfort in her legs 
when ambulatory for I hour or more. During this period of time her 
brachial blood pressure was found to have risen to 152/120 in the left arm 
and 140/90 in tlie right arm. Pressures taken in tlie popliteal spaces re- 
mained essentially the same as those previously noted. When last seen, 
4 months after discharge, she again complained of the previous abdominal 
pain, unrelieved by amidopyrin. 

Case 3. — J. C. (Med. No. 40134), an Italian housewife, aged 28 j’^cars, 
entered the hospital on December IS, 1931, complaining of recurrent attacks 
of palpitation, dyspnea and pain of 7 years’ duration. The family histoiy 
was entirelj’’ irrelevant. 

Slie was born in Italy and insofar as can be ascertained her childhood 
and youth were uneventful. There was nothing abnormal about the 
catamenia. Eig/ii years ago (at 20 jTars) she had 2 severe attacks of 
epistaxis which required the attention of a phj'sician. Seven years ago she 
was awakened quite suddenly out of a sound sleep by a pounding in her 
neck and knifelike, constricting precordial pain, accompanied by marked 
dj^spnea and finally relieved by a h 3 q)odennic injection. For a vceek after- 
ward she suffered froin headache and intermittent attacks of constricting, 
Icnffefikc precordial pain. Since then attacks of. this nature have occurred 
at intervals of about 3 months and have been almost iiivariabl 3 ’^ initiated by 
profound emotional upsets. The 3 ' were followed b 3 ' several da 3 's of tem- 
poral headache, dizziness, scotomata scintillans and occasionally s 3 'ncope. 
l'n;e 3 'Gars ago, with the first of lier 5 pregnancies, she had what she de- 
scribed as a “dream shock” when she was suddenly awakened out of a 
sound sleep by the s 3 nnptoms enumerated above. This “dream shock” 
differed from her usual attacks in that she noted the following morning that 
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her right deviated outward and her face seemed to be dravm to the 
left. A similar episode occurred a year later with her second pregnancy. 
Both pregnancies terminated in miscarriage. In each of these instances 
3 months passed before her eye “straightened’^ and her face assumed its 
normal contour. Three subsequent pregnancies were full-term deliveries 
and not accompanied by “dream shocks.” During the past 7 months 
nocturia, orthopnea and edema of the ankles have appeared. Throughout 
this period there have been intermittent attacks of sharp pain in the flatil-s 
radiating to both lower quadrants, lasting only a few moments, disappearing 
spontaneously. 

She was first seen in the out-door department of this hospital in October, 
1931, where a phj'’sical examination revealed evidence of cardiac insufficiency 
and she was thought to have essential vascular hypertension and mitral 
stenosis. A roentgenogram of the chest, taken on November 30, 1931, 
revealed the tj^iical signs of coarctation of the aorta and she was sent into 
the hospital for further study. 

On ‘physical exa'niinaiioh her general appearance was not remarkable, 
except for moderately suffused facies and a warm skin, which was slightly 
flushed and moist. The pupils were equal and regular, and reacted promptly 
to light and on accommodation. The extraocular movements were normal. 
Ophthalmoscopic examination showed marked caliber changes of the retinal 
arteries, with moderate nicking at the arteriovenous crossings, but no 
exudate or hemorrhage. There was no evidence of facial palsy. The 
tongue protruded in the midline. The thyroid was not palpable. A loud 
systolic murmur was heard above the suprasternal notch, extending up 
into the vessels of the neck on each side to about the level of the hyoid 
bone, and in this region there was a marked arterial pulsation. The thorax 
appeared normal to inspection except for definite visible pulsations in the 
interscapular re^on synchronous with the systole of the heart. On careful 
palpation pulsations were felt in almost all the intercostal spaces posteriorly. 
Over all these vessels a loud, harsh, systolic murmur was heard, loudest in 
the interscapular area. The lungs were negative. The heart was enlarged 
both to the right and to the left. The action was regular and the sounds 
were of good quality. Over the precordium there was heard a harsh, sys- 
tolic murmur which was transmitted to the vessels of the neck. The first 


sound was markedly reduplicated and the aortic second sound accentuated 
and snapping. At the base there was also a faint but definite systolic 
thrill. The radial pulses were equal, regular and sjmchronous. The vessel 
walls were slightly thickened but not tortuous or beaded. Femoral pulsa- 
tions were felt with difficulty on the right side onl 3 ^ ' The popliteal, posterior 
tibial and dorsalis pedis arterial pulsations could not be felt in either leg. 
Pulsation of the abdominal aorta was not felt. Blood pressure determina- 
tions were: right arm, 300/125; left arm, 290/130; right leg, 135/100; left 
leg, 110/90. The blood pressures in the legs were taken in the femoral 
triangles, as thej’’ could not be obtained in the popliteal spaces. There 
was no clubbing of the fingers. There were no pathologic reflexes. There 
was slight pitting edema over the tibiie, 

A stereoroentgenogram of the chest showed definite cardiac eifiargement 
to the right and left, with an apparent pleuropericardial adhesion on the 
right. The arch of the aorta was indistinct and there was a soft tissue 
shadow vdth the shadow extending upward on the left of the spine m the 
aortic area. The descending aorta was not visible. Several^of the ribs 
showed small, smooth concavities on the inferior borders. A 7-foot heart 
plate showed it to be slightly above normal limits in size, wth a rounaeo, 
blunt left ventricle. The previous findings of supraortic shadow on botn 
sides and of erosions of the inferior margins of the ribs were conhmea. 
The heart measurements were Mr. 5.2, 3VI1. 8.2, G.V. 5, mt. dia. 2o.4 c 
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An A.P. stereo of the chest showed a definite notch in the lateral edge of 
the descending aorta just below the arch opposite the 5th thoracic vertebra. 
The basal metabolic rate on admission was +46, wliich in the course of 
10 days of hospitalization came down to +8 without specific medication. 
Electrocardiographic tracings showed left ventricular preponderance. 
Clinical pathology was not remarkable. The Wassermann and Hinton 
blood serum reactions were negative. A urinary phthalein test showed 
60 per cent excretion of the dye in 2 hours and 10 minutes by the intra- 
muscular method. 

Skin temperatures as determined by the Tycos dermatherm showed that 
the patient’s hands and feet were essentially the same temperature, the 
latter being 0.4° warmer than the former, whereas in a normal control the 
feet were 1.2° warmer than the hands (in each instance the dorsi of the 
hands and of the feet were compared). 

Since discharge from the hospital the patient has been seen at monthly 
intervals in the out-door department, and has continued to suffer from the 
same symptoms as on admission, but to less marked degree. 

Comment. In considering these 3 cases from the point of view 
of diagnosis, we find that they have certain points in common with 
those reported by other observers, partieularly in recent years. 

First in the history one discovers that there were no symptoms 
referable to the cardiovascular system throughout ehildhood and 
youth. One of them, had never suffered any circulatory 

embarrassment. The second, M.A-E., had symptoms only since 
the age of 30 years, notably intermittent claudication, slight dysp- 
nea and abdominal pain of a vague character. The third, J. C., 
developed symptoms of hypertensive cardiopathy at the age of 
21 years. 

The salient point to be drawn from these cases is the fact that 
evidence of hypertension or hypertensive disease in a young adult 
without renal disease should suggest the possibility of coaretation 
of the aorta before considering the case as one of idiopathic hyper- 
tension. 

A less important, though none the less striking, feature is inter- 
mittent claudication of the legs in the same period of life. These 
symptoms in the second case were undoubtedly due to an inade- 
quate circulation to tlie lower extremities and the coincident occur- 
rence of abdominal sjnnptoms may permit the inference that the 
cause of them could be on a similar basis. Her repeated abdominal 
operations without relief lend weight to this impression. 

While tlie history may suggest coaretation of the aorta, there are 
certain physical characteristics of these cases that are pathog- 
nomonic of the eondition. The presence of these should enable one 
to make the diagnosis. These signs are; 

!• A harsh, blowing systolic murmur heard in the interscapular 
area just to the leftof thespine and less intenselyover the precordium. 

2. Palpable and occasionally visible arterial pulsations over the 
posterior aspect of the thorax. 
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3. Tlie blood pressure in the brachial artery is higher than that 
of the femoral (a reversal of the normal condition). 

4. Normal or bounding arterial pulsations in the upper e.xtremi- 
ties with absent or feeble pulsations in the lower extremities, 

5. Absence of a palpable pulsation in the abdominal aorta in the 
presence of a forceful systolic thrust in the suprasternal notch and 
vessels of the neck. 

Equally striking are the roentgenographic findings^ illustrated by 
Figs. 1 and 2 : 

1. Bilateral scalloping of the inferior borders of the ribs. 

2. A blunt left ventricular shadow without the prominent aortic 
knob usuallj’- associated with hypertension. 

3. A widened supraortic shadow. 

4. Depression or dimpling of the left border of the descending 
aorta just below the point where the aortic knob is normally seen. 

Laboratory studies and electrographic tracings do not contribute 
to the diagnosis. As would be anticipated, there is no remarkable 
contrast between the skin temperatures of the upper and lower 
extremities. 

It is interesting to note that 2 of our cases were thought to have 
hjTDerthjToidism because of the presence of flushed facies, warm, 
moist skin, emotional instability, hyperactive heart, precordial 
systolic murmurs with a pulsation and bruit in the region of the 
thjToid gland. 

With the diagnosis established, one can make predictions with 
reasonable accuracy in regard to the prognosis and probable cause 
of death. ' 

The prognosis should be guided by symptoms and signs refer- 
able to circulatory failure and symptoms of hjqjertensive disease. 
These criteria are illusti'ated by our cases. H.JNL, who is asjmp- 
tomatic, has a normal heart size b}’' physical examination and 
Roentgen ray, and no left ventricular preponderance by electro- 
cardiograph, has an apparently adequate collateral circulation as 
judged by the absence of symptoms, and only a moderate brachial 
hypertension. His outlook is certainly the best. M.E., who has 
slight dj'Spnea, intermittent claudication and an enlarged heart by 
physical examination (though a 7-foot film showed no enlargement), 
left ventricular preponderance by electrocardiograph, less easily 
palpable vessels in the legs, a degree of brachial hjqrertension simi- 
lar to that of H. M., has probably a less favorable prognosis. J. C-) 
on the contraiy, with her marked symptoms of hypertensive cardi- 
opathy, cardiac enlargement by physical examination and Roentgen 
ray, marked brachial hjqiertension and imperceptible pulses in the 
lower extremities certainly has a gloomy prognosis. _ , 

The probable mode of death as given by Abbott^ in a seri^ o 
200 autopsied cases in the order of frequency is: (1) Cardiac failure^ 
(2) rupture of the aorta; (3) cerebral accidents; (4) subacute hac- 
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terial endocarditis. Of her cases 74 per cent died before the age 
of 40 years, with an almost equal distribution (total 69 per cent) 
in the 2d and 4th decades. 

Summary, Three typical cases of coarctation of the aorta are 
presented and discussed briefly with emphasis on the history and 
physical findings. 

Addendum. — During the first week in November, 1932, two more cases of 
Coarctation of the Aorta have been called to our attention. These cases were 
diagnosed in the Out-Door Department on purely clinical grounds without 
recourse to roentgenograms except for confirmation. 
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A SIMPLE TEST FOR CAPILLARY RESISTANCE: THE 
“FLICKING” TEST.* 

By Harold W. Jones, M.P., 
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(From the Department of Medicine.) 

Although petechiai and vibices ivere observed by Hippocrates, 
it was not until 1556 that tlieir presence was dissociated from 
pestilential fevers by Amatus Lusitanus,^ wJio called the condition 
“morbus pulicaris absque febre” (flealike disease without fever). 
At fmies great difficulty was experienced in differentiating between 
an individual with purpuric manifestations and one infested with 
fleas. Following flea bites, petechia? and at times ecchynioses and 
hematomas developed. ^ In 1657 La Riviere," to whom we oive the 
first complete description of purpura, mentioned petechias. Sir 
John Pringle,'^ in the ISth century, noted their presence in the arms 

before the Cosmoiwlitan Club, Phil.ndolphia meeting, on February 6, 
1 - 0 -. i rcparcci under a f;n\nt from tlie J. Ewdng Research Fund. 
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of patients -ndth jail or hospital fever after a tourniquet had been 
applied for venesection. 

The first test for capillary resistance was devised by Koch^ in 
1890. This consisted of multiple intradermal punctures with a 
needle, after which, in certain cases, petechise appeared. It is 
significant that ICoch described his test as of special A^alue in pur- 
pura. A few years later Hecht® devised a simple instrument to 
test the resistance of the skin capillaries by the application of 
negative pressure. It consisted of a 3-way tube with a stopcock 
in the position leading to a small metal syringe; to the other tubes 
a glass cup and a mercury column were connected. With this 
method Hecht could create a negative pressure in the cup when 
applied against the skin and read the amount of pressure on the 
mercury column. In 1929 SLlAm-Mello® designed a more elaborate 
instrument which he called the “capillarresistometer" based on 
Hecht’s im^’ention. Schultz^ discovered that striking the skin of 
the tibia or sternum resulted in the appearance of petechise. In 
1911 Weill® brought out the tommiquet test (“signe du lacet”) and 
demonstrated the appearance of petechise below the tourniquet. 
In the same year Rumpel and Leede® (German), Rocco and Frugoni’® 
(Italian) and in 1914 Hess” (American) described similar tests. 
Rumpel and Leede studied this test in connection with scarlet fever 
and Hess wdth scurvy. Frugoni and Weill described the test as 
associated with purpura. Longo*® claims that Hess, in 1913, 
demonstrated the appearance of hematomata in purpuric patients 
after subcutaneous injections of physiologic salt solution, but no 
record of such a test was found in the literature. 


In our studies we have found the capillary resistance test to be 
positii^e in a large percentage of supposedly normal individuals. 
We have noted that certain factors, such as time of the year, diet, 
infection and constitution, affect the incidence of positive results. 
These data will appear in another article. The flicking test was 
suggested by one of us (H. W. J.) because while percussing the 
heart directly in 1 of our patients with purpura the organ Avas 


outlined by petechim. The test is performed as follows: 

The tourniquet is applied 2 to 3 inches above the elbow for 
5 minutes as for the capillary resistance test. After 4 minutes, by 
flicking the middle finger (Fig. 1) against the distended vein 3 or 4 
times petechise appear. A control may be performed above the 
tourniquet by flicking Avith similar force, with a resultant erythema, 
but in most instances no petechise appear (Fig. 2). 

At the suggestion of Dr. Ivriunbhaar,*® the flicking AA-as performed 
over an area betAveen the veins. The result AA-as positive, although 
not as marked as Avhen the A-ein Avas flicked (Fig. 26). 

In cases Avith active purpura it may not be necessai-A- to ajAply a 
tourniquet. Flicking may produce petechise in almost any part ot 


the body. 
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The flicking test was performed in 108 normal individuals on 
whom the capillary resistance test was jier formed. A comparison 
brought out the following jioints: Of the 108 individuals, 55 had 
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both negative capillary resistance and flicking tests; 33 had a nega- 
tive capillary resistance test and also a positive flicking test. In 
each instance of a positive capillary resistance test there was also 
a positive flicking test. On the other hand, not all cases in which 
the flicking test was positive showed a positive, capillary resistance 
test. The total in this group having positive flicking tests was 53 
(49 per cent) of the normal group. 

It is of interest to note that there was an equal frequencj’- of 
positive flicking tests in those that gave a personal or family history 
of hemorrhagic disposition, as ivell as those whose family or personal 
history w'as negative. Of 30 individuals who gave a history of 
frequent nosebleed, IS showed a positive flicking test, whereas only 
13 had a positive capillaiy resistance test. Of 7 who stated- that 
they bruised easiliq 4 gave a positive flicking test, while only 2 had 
a positive capillary resistance test. 

The flicking test often is positive when the capillar}’- resistance 
test is negative. It is 100 per cent positive in those cases in which 
the capillar}'^ resistance test (tourniquet test) is positive. It is, 
therefore, more sensitive than the capillary resistance test. In 
every case of acute purpura that has come under our observation 
the flicking test has been positive. During the convalescent period 
we utilize the capillary resistance as an indication of the condition 
of the capillaries. At times hemorrhagic phenomena are present 
even though the tourniquet test is negative. -The flicking test in 
these cases remained strongly positive. 

Summary. 1. The first mention of petechise in relation to a 
condition resembling purpura hemorrhagica was made by Amatus 
Lusitanus in 1556. 

2. The first test for capillary resistance was devised by Koch, in 
1890, and consisted of intradermal punctures with a needle. 

3. In 1911 Weill brought out the tourniquet test. In tlie same 
year Rumpel and Leede, Rocco and Frugoni, and Hess, in 1914, 
described similar tests. 

4. A new test, the flicking test, is described. The advantages 

are that it is easy to perform, yields more positives than the capillary 
resistance test (tourniquet test) and is positive after the capillar} 
resistance test is negative. _ 

5. In every patient with acute purpura hemorrhagica the flicking 
test was positive. In some of these cases the tourniquet te.st Avas 


negative. _ ... n- i • + -t 

6. In the study of a series of normal individuals the flicking tea 

Avas found to be positive more often than the tourniquet test. 

7. The positive flicking test indicates that the capillaries^ or 
venules rupture or become more permeable, resulting in the appear- 
ance of petechiffi. About 49 per cent of supposedly normal well' 
viduals show this phenomenon in the spring of the year. 
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STUDIES OF ANEMIA IN PEEGNANCY. 

m. The Etiologic Relationship of Gastric Secretory Defects 
AND Dietary Deficiency to the Hypochromic and Macro- 
cytic (Pernicious) Anemias of Pregnancy and the Treat- 
ment OF These Conditions.*! 

By Maurice B. Strauss, M.D., 

AND 

William B. Castle, M.D., 

nOSTON, MASS. 


(From the Thorndike Memorial Laboratorj' and the Second and Fourth (Harvard) 
Mcdic.al Sernccs of the Boston City Hospital, and the Departments of Medicine 
and Tropical Medicine of the Harvard Medical School.) 

The occurrence of moderate grades of anemia during pregnancy 
has long heen considered physiologically normal. In tlic preceding 
papers of this scries, evidence obtained from the study of a 
group of normal pregnant women was presented which indicated 

* A prcliminarj' rciwrt of these shidics was presented before the American Soeictv 
for Clinical inve.stigation at .Atlantic City, N. J., May 2, 19.32. 

t Ihe e.xpcnscsof this investigation were defrayed in part by the E. K. Lilly gift 
to the Harvard Medical School. 
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that true reduction in the total amount of hemoglobin in the maternal 
body _ (excluding the transient effect of hydremia) is found only in 
association with dietary deficiency or altered gastrointestinal func- 
tion. Normal women in whom neither of these factors was present 
did not, in our observations, become anemic in pregnancy. 

That severe and even fatal anemias may occur in pregnancy from 
no obvious cause has been known for a long time. In 1842 Chan- 
ning,3 of Boston, reported a series of such cases and, although a 
number of these were probably primarily cases of puerperal sepsis, 
others were undoubtedlj'’ cases of uncomplicated anemia of preg- 
nancy. Bibliographic reference to the voluminous literature on 
this subject has already been made.’ It is obvious that pregnancy 
may occur during the course of anemia due to any number of known 
causes, and it is likewise true that hemorrhage or infection compli- 
cating pregnancy, parturition or the puerperium may produce as 
severe an anemia as may similar events in nonpregnant individuals. 
In particular, puerperal sepsis due to hemolytic streptococci or 
other organisms may be accompanied by rapidly progressive anemia 
associated with blood destruction. It has, however, been shown^ 
that pregnancy need not aggravate the degree of preexisting anemia. 
It has also been shovm that tinder controlled conditions spontaneous 
recovery following parturition apparently does not occur in the 
anemias of pregnancy. 

In this communication will be presented observations concerned 
with etiologic and therapeutic factors made upon 36 consecutive 
cases of severe anemia of pregnancy with less than 45 per cent 
(7 gm. per 100 cc.) hemoglobin, or less than 2,500,000 erj^lirocytes 
per c.mm., due to none of the usual obvious causes of anemia. 
These observations, made upon cases of marked anemia, confirm 
the conclusions previously dravm from the study of normal pregnant 
women and suggest that these anemias are due either to a lack of 
specific substances of the diet necessary for blood formation or to 
an abnormality of the gastrointestinal tract preventing the proper 
utilization of such specific substances or to a combination of these 
two factors, in the presence of an increased demand to supply the 
fetal blood requirements. The condition of 3 of these patients has 
previously been described in detail.'* The clinical histories and 
physical examinations of the 33 new cases so closely approximate 
those already given that they are not recorded here. The chief 
presenting symptoms were pallor, appearing usually about mid- 
preghancy or later, a lack of sense of wellbeing and excessive fatigua- 
bility. In the more severe cases edema, dyspnea and prostration 
were observed. Splenomegaljq disappearing with adequate treat- 
ment of the anemia, was observed 4 times and fever without aeirwn- 
strable infection, similarly abating, was observed 6 tirap. t he 
latter occurred only in the patients with macrocytic anemia, i n 
seriousness of these anemias of pregnancy was manifestca 
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1 aticnt previously reported, reference (4). f Patient not treated. % Patient treated during the course of pregnancy. 

§ Liver extract No. 34.3, derived from 400 gm. liver, given. Final Hgb. 82 per cent, R. B. C. 4.09 million. ** See te.xt for details of treatment. 
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fact that 4 patients developed severe complications, from Avhich 
2 died. 

The 36 patients considered in this study were selected only after 
a critical search had eliminated the possibility of blood loss, infec- 
tion or other complications being present. Detailed histories of 
the patients’ diets over a period of years, as well as during pregnancy, 
were taken. The state of the gastric secretions was evaluated by 
routine gastric analyses as previously described.^- Blood examina- 
tions were made of the infants born to these patients Avhenever 
possible. 

Results. Blood Picture. Morphologic study of the blood showed 
that 30 of the 36 patients had anemia of the hypochromic (chlorotic, 
microcytic) type, with marked reduction in hemoglobm and less 
marked reduction of erythrocytes (Table 1). Leukocytes ivere 
normal or increased, as were the blood platelets. No abnormalities 
of the differential white blood cell counts were noted except that 
the polymorphonuclear neutrophils were frequently inereased when 
the total leukocyte count was elei^ated. Icteric indices were nor- 
mal. The erythrocjdes were small and deficient in hemoglobin when 
studied on stained smear. Moderate variation in size and shape 
was noted, but true microcytes or macrocytes were not observed, 
nor were oval or tailed forms seen. This was corroborated by the 
determination of the mean corpuscular volume and hemoglobin 
concentration^ in a number of cases. The ai^erage of the erythro- 
cyte count of these 30 patients when first observed was 3,359,000 
cells per c.mm. (range, 2,120,000 to 4,830,000) and the aA’^erage 
hemoglobin (Sahli), 35 per cent (range, 25 to 44 per cent) (100 per 
cent hemoglobin = 15.6 gm. per- 100 cc. of blood). The blood pic- 
ture of these 30 patients, then, corresponded in every detail to that 
of the blood as noted in the early descriptions of chlorosis and as 
recently described as sunple achlorhydric anemia,® h^qiochromic 
anemia with achlorhydria,^ idiopathic hypochromic anemia® and 
chlorotic anemia with achlorhydria.® Its features are those of an 
anemia mainly due to defectiAm blood formation. 

Six of the 36 patients had anemia of the macrocytic (hjqierchro- 
mic, pernicious) tjqie. In these women the numbers of erythrocAdes 
Avere more markedly diminished than the amount of hemoglobin, 
AA'ith a resultant color index aboA''e 1 (Table 1). Blood platelets 
and leukocytes Avere normal or diminished in numbers. Icteric 
indices Averc either normal or slightly increased. On smear, the 
erythrocytes shoAved moderate A*ariation in size and shape Mtli 
macrocytes, microcytes and occasional oA^al and tailed forms. The 
cells appeared well filled Avith hemoglobin. Mean coipuscular 
volume determinations showed an increased cell size (105 to 130 
cubic micra) but not so marked as is frequently seen in true per- 
nicious anemia. In general, then, these patients had a blood juctiire 
simulating that seen in tjqn'cal Addisonian pernicious anemia anc 
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conforming in every respect to the description given of the per- 
nicious anemia of .pregnancyd'’*^^’^^’^* This condition differs from 
Addisonian pernicious anemia by virtue of its occurrence in asso- 
ciation with pregnancy or the puerperium and the absence of relapse, 
although all specific therapy be omitted, following recovery. In 
common with pernicious anemia, the blood picture is suggestive of 
an anemia mainly due to defective blood formation. Purthermore, 
achylia gastrica is not found as uniformly as in Addisonian per- 
nicious anemia, only 2 of the 6 women reported here having this 
condition. It is of interest that 1 of these 2 women had normal 
gastric acidity when reexamined 2 years later. A subsequent preg- 
nancy was not complicated by macrocytic anemia, although marked 
gastric hypoacidity occurred during the course of this pregnancy. 



ANALYSIS OF 3A PATIENTS WITH HGB UNDER 45% 

CiiAUT I.— Gastric acidity and diet of .14 patients with severe anemia of pregnancy. 

Gastric Analyses. The results of gastric analyses following hista- 
min stimulation are graphically shown in Chart I. jNIore than 
half of the total number, 19 patients, were unable to secrete free 
hydrochloric acid. A third more of the patients secreted little or 
no acid following alcohol test meals and subnormal amounts fol- 
lowing the injection of histamin. Three patients only secreted a 
normal amount of hyclroehloric acid. It is to be noted that the 
observations recorded in Table 1 and Chart I are iiostpartuni. A 
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niiiuber of tlio.sc patients ivlio had low acidity after parturition 
had liad complete anacidity during pregnancy. Pour of the 6 
patients with macrocytic anemia had free acid in the gastric con- 
tents and a fifth was found to have free acid 2 years later. 

Over two-thirds of the patients of this series had definitely 
unsatisfactory diets during pregnancy and frequently prior to it 
(Table 1). Chart I, however, shows that half of the patients with 
anacidity had good diets, suggesting that achlorhydria alone or a 
state associated with it is capable of conditioning a deficiency of 
blood-building materials. The obvious and characteristic features 
of the poor diets were the low intake of iron and of proteins other 
than milk. The almost complete absence of meat proteins from the 



■ MATERNAL HEMOGLOBIN 
□ INFANT HEMOGLOBIN 


Chart II. — Comparison of infant and maternal hemoglobin in severe anemia of 

pregnancy. 

diet was particularly noted in the patients with macrocytic anemia. 
No evidence of deficiency of fat, carbohydrate or total calories was 
observed in any of the diets. With the low protein intake of some 
of the patients there was probably also a low intake of vitamin Ba. 
A characteristic “poor” diet consisted of toast, butter, coffee, rank 
and sugar for breakfast; bread, butter, potato or rice, pastry or cake, 
tea, milk and sugar for dinner; and cereal, milk, bread and butter 
for supper; with fruit, meat and vegetables once or twice a week. 
The “good” diets included fruit, meat and vegetables 4 or more 
times a rveek, although many of the diets classified as good could 

not be considered optimal. ^ , 

Blood Examinations of InfanU. Examination was made ot hloo 
obtained from a freely bleeding puncture of the heel of 14 ot 
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infants born to the women who had been untreated during peg- 
nancy. The results (Chart II) show that no maiiet hoio anemic the 
mother, the infant is horn with a normal amount of hemoglobin. The 
blood of these infants was identical in every respect to the blood 
of a similar group of infants born of mothers not anemic. All 
infant blood examinations were made during the first few days after 
birth since there is normally a rapid decrease in hemoglobin and 
erythrocytes in the first weeks of life.^'* 

These data, then, indicate that all of these patients had either a 
direct dietary deficiency or a disturbance of gastric secretion or, in 
many cases, a combination of both these factors. In addition, since 
the building materials used in the formation of the fetal blood are 
derived by necessity from the maternal organism, a condition analogous 
to chronic blood loss was uniformly present in all the patients. 

Experimental Observations. In an endeavor to determine the 
exact nature of the deficiency and to correlate these observations 
with the two types of blood picture, various substances were admin- 
istered, as in similar experiments previously performed in cases of 
idiopathic hypochromic anemia^^ and in Addisonian pernicious 
(macrocytic) anemia.''^ 

Hypochromic Anemia. Control periods without therapy of from 
6 days to 6 months were maintained in 16 of the 30 cases that had 
anemia of the hypochromic type. No significant reticulocyte 
responses or gains in hemoglobin or erythrocytes were observed. 
Three patients were given liver extract No. 343 (N. N. R.), derived 
from 600 gm. of liver daily. Small reticulocyte responses occurred 
in 2, but no significant gain in either hemoglobin or red blood cells 
was observed. Twenty-three patients, during or after pregnancy, 
were given 6 gm. of ferric ammonium citrate daily. In every case 
prompt reticulocyte responses and an average gain of 0.65 per cent 
(0.1 gm. per 100 cc.) hemoglobin per day occurred, together with 
rapid clinical improvement (Table 1, Chart III). In none of these 
cases was there any change made in the diet during the period of 
observation. However, in certain other patients, not included among 
the 30, diets rich in iron produced a slow remission of the anemia. 

These ohsermiions suggest that the hypochromic anemia of pregnancy, 
like idiopathic hypochromic anemia, is due to a deficiency state cor- 
rectable by iron therapy and cither conditioned by abnormalities of the 
gastrointestinal tract or by a direct lack of iron in the diet. In addi- 
tion, an analogy may be made between the blood requirements of the 
fetus and chronic blood loss associated with certain cases of idiopathic 
hypochromic anemia. 

Macrocytic {Pernicious) Aiicmia. Of the 6 patients who had a 
blood picture practically indistinguishable from that of Addisonian 
liermcious anemia, the 2 with the feast anemia were observed after 
)>arturition during control periods without therapy for 12 and 21 
dajs, respectively, in which no improvement occurred. Imme- 

VO!,. isr,, KO, I.—Arnn.. lOS."? 19 
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diately thereafter, however, prompt reticulocyte responses appeared 
in each case, together with a gain of hemoglobin and erythrocytes 
following the daily administration of 6 gm. of ferric ammonium 
citrate. Clinical improvement, with a gain in appetite, likewise 
occurred so that these 2 patients, although receiving the same type 
of diet as before, began to eat much larger quantities of food, 
including meat. The data presented below suggest that this change 
in the diet of these 2 patients was of importance in the remission 
of the anemia. A third patient was given liver extract No. 343 
(N. N. R.) derived from 400 gm. of liver daily. An exactly com- 
parable clinical and hematologic response occurred as in the 2 cases 
mentioned above. 



Chart III. — Typical response to iron therapy in hypochromic anemia of pregnancy. 


These observations, together with the reports in the literature of 
the successful treatment of this macrocytic type anemia in preg- 
nancy with liver extract alone, suggested the possibility that there 
might be a combined deficiency of iron and of the substance present 
in liver, as has been reported in pernicious anemia by Minot and 
Castle'^^ and Beebe and Lewis.^ To test this hypothesis a fourth 

patient was given first a small doseof liver extract potent for pernic- 
ious anemia which was followed by moderate reticulocj’te response. 
Immediately thereafter iron was administered and producer! a 
second reticulocj'te response. During a third period without In’er 
or liver extract the erythrocytes began to decrease. Dailj’’ dose^ o 
liver extract were tlien begun again and iron was continued. A tiiirc 
reticulocjde response, together with rapid clinical and hematologic 
improvement, occurred. It seemed probable, therefore, that an 
iron deficiency or a state improved by iron therapy brought abou 
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by the same mechanism as in the hypochromic anemia of pregnancy 
was present at least in certain cases of the macrocytic type of 
anemia in addition to a deficiency of the type encountered in 
Addisonian pernicious anemia. 

It has been stated?** that any one or more of 3 mechanisms may 
produce the deficiency causing Addisonian pernicious anemia; (1) 
A lack of the specific intrinsic factor of the gastric juice, even with 
an adequate intake of extrinsic substrate found in beef muscle and 
yeast extracts; (2) a chronic lack of the substrate in the diet even 
with a normal amount of the intrinsic factor in the gastric juice; 
(3) a failure of the absorption or utilization of the product of the 
interaction of intrinsic and extrinsic factors. Accordingly, to deter- 
mine if any of these mechanisms Avere involved in the pernicious 
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Chatit IV, — Response to beef muscle, gastric juice and iron in macrocytic anemia of 

pregnancy. 


anemia of pregnancy, a fifth patient, suffering from this type of 
anemia, first seen 10 days before delivery, was given successive 
periods of controlled therapy (Chart R*"). First, this patient 
received daily for 10 days 300 gin. of beefsteak followed by 150 cc. 

hydrochloric acid. No hematologic response occurred. Rffien, 
however, following delivery this' same therapy Avas continued, a 
delayed but definite reticulocyte response occurred, together Avith 
a sinall gain in crythrocj^tes and hemoglobin in a period of 16 days. 

This stoic of affairs suggests that before delivenj the patient lacked 
the intrinsic factor of the gastric juice and that there was a partial 
return of the intrinsic factor in the gastric juice soon after delivery. 
IMicn, next, in place of the hydrochloric acid, a like amount of 
normal human gastric juice Avas administered with the beef muscle 
there occurred a prompt second re.sponsc of reticulocytes, together 
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with a gain of 0.5 million red blood cells in 10 days. This certainly 
suggests that the normal human gastric juice supplied something 
which had not previously been present in adequate amounts and 
which was not hydrochloric acid. Iron was then given, resulting 
in a small tertiary reticulocyte response and further improvement 
in her blood, suggesting in addition, as in the other cases of this 
type, a deficiency state which could be favorably affected by iron. 
It may be argued that the first reticulocyte response Avas in the 
nature of a "spontaneous” remission unrelated to the state of the 
gastric juice, despite the fact that in the control period of other 
cases Avithout therapy after parturition, there was no evidence of 
remission. If this were the case, it is at least a remarkable coinci- 
dence that the second reticulocyte response was caused by the 
administration of intrinsic factor in the form of normal human 
gastric juice. 

A sixth patient, first seen 18 days after parturition, was given 
300 gm. of beefsteak daily followed at once by 150 cc. of ^ hydro- 
chloric acid for 10 days with no response of reticulocytes or mature 
red blood cells. Thereafter, 150 cc. of normal human gastric juice 
was substituted for the hydrochloric acid; this resulted in a 
small reticulocyte response. Iron was then administered in addi- 
tion to the above therapy with a resultant second small reticulo- 
cyte response. At this point a transfusion of blood was given. 
Iron and beefsteak were continued, but gastric juice omitted. No 
response of reticulocytes or of mature erythrocytes followed. Gas- 
tric juice was resumed and a third small reticulocyte response 
occurred. Liver extract No. 343 (N, N. R.) was then administered, 
resulting in a reticulocyte response of 46 per cent at its peak, and 
rapid hematologic and clinical improvement. This case serves to 
illustrate the absence of any effect from transfusion of blood other 
than a temporary elevation of the red blood cells and hemoglobin, 
as well as the definitely positiAm effect of the mixture of beefsteak 
and normal gastric juice. The failure of the latter to give a more 
marked effect may best be explained on the basis that this mixture 
supplied a lesser amount of the necessary substance than did the 
dose of liver extract potent for pernicious anemia. 


[In further confirmation of the above are observations made on 2 additional 
patients with macrocytic anemia of pregnancy who were studied since this manu- 
script was submitted. After control periods of S and 23 days respectively following 
delivery, during which no change occurred, each was given daily IG gm. of autolyzcc 
yeast (Vegex) rich in vitamin B 2 . The first patient had a small reticulocyte response 
but no gain in erythrocytes during several weeks until normal gastric juice n as 
administered with the autolyzed yeast, when a second and larger rcticulocjdo response 
occurred together with a prompt rise of erythrocytes. The second patient , 
maximum reticulocyte response and rapid gain in erythrocytes , 

yeast therapy alone. The first patient is entirely analogous to the fifth 
mentioned above, and the second patient illustrates that after dehrery, u'/ic t 
obsertations ■were v'tadc, there w.as solely an extrinsic factor lack.] 
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These observations suggest that the macrocytic anemia of 'pregnancy, 
like other macrocytic anemias responding to liver extract, is due to a 
deficmicy state brought about either by a direct lack of an extrhisic 
factor {vitamin Bf) in the diet or by a lack of an intrinsic factor of 
the gastric juice. In addition, a concomitant deficiency state cor- 
responding to that observed in the hypochromic anemia of pregnancy 
is frequently present. 

Discussion. The voluminous literature devoted to the considera- 
tion of anemia in pregnancy (see preceding paper^) emphasizes 
two possible etiologic factors: (1) A toxic substance elaborated by 
the product of conception which inhibits bone-marrow activity; 
(2) a hemolytic agent formed by the produet of conception (usually 
stated to be a syncytial hemolysin) which destroys the maternal 
blood corpuscles. However, no evidence has been produced in 
proof of either of these theories, and the data presented in this and 
the preceding paper of this series do not support them, because 
comparable responses to therapy were obtained either during or 
after pregnancy and no responses occurred as a result of delivery 
alone. 

In 1930^ evidence drawn from 3 of the cases presented here was 
advanced in favor of the theory that the hypochromic anemia of 
pregnancy was due to a deficiency of blood-building materials 
brought about by gastric anacidity (or a defect associated with it), 
in the presence of fetal blood requirements. The data presented 
here, previously published in abstract,^^-^® indicate that in addition 
to such indirect deficiency “ conditioned” by gastrointestinal defects, 
certain cases are due to a direct lack of blood-building materials 
in the diet, and others to a combination of direct dietary deficits 
and gastrointestinal defects. 

The hypochromic anemia of pregnancy, then, is entirely analogous 
to idiopathic hypochromic anemia in that the etiologic mechanisms 
apparently responsible for its occurrence— direct dietary deficiency 
or indirect dietary deficiency conditioned by gastric anacidity and 
hypoacidity or a factor associated with these defects, and fetal 
blood requirement (which has the same effect as chronic blood loss 
in cases of idiopathic hypochromic anemia)— are apparently identi- 
cal with the mechanisms operating in the production of idiopathic 
hypochromic anemia. Iron therapy is equally efficacious in the 
treatment of both conditions. 

It may be thought that the number of observations made upon 
the macrocytic anemia of pregnancy is too limited to warrant 
discussion. However, the many similar experiments’®-^'^-^®-^®'-® per- 
formed upon patients with Addisonian pernicious anemia appear 
relevant to this problem and may serve as controls. That there is 
often a double deficiency present in this condition in pregnancy 
seems apparent, and it is known that this is not infrequently demon- 
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strable in pernicious anemia,--"-* althougli usually only liver or li^'er 
extract need be given_ therapeutically. In Addisonian pernicious 
anemia there is ordinarily’ a permanent lack of the specific “ intrinsic 
factor” from the gastric juice, which makes it necessary to supply 
the deficiency indefinitely. Cases have, of course, maintained 
normal blood conditions over long periods of time without liver 
or allied therapy, suggesting that occasionally there is a return of 
the specific gastric intrinsic factor, and, indeed, such a return has 
actually been demonstrated in 1 case of macrocytic anemia.^® 
The observations reported here on the inefficacy of beefsteak alone 
during the progress of pregnancy suggest the lack of this specific 
gastric factor at that time. The moderate responses obtained with 
beefsteak alone following delivery suggest a retinn of this factor, 
although the more marked responses obtained when normal human 
gastric juice was administered in addition to the beefsteak, indicate 
that complete return had not yet occurred. That complete restora- 
tion does eventually take place is suggested by the fact that it has 
often been observed that these individuals do not relapse when 
once completely well following delivery. 

The demonstration of the lack of intrinsic factor in these 2 cases 
of pernicious anemia of pregnancy must not be considered as evi- 
dence that this is true for all cases, since it is perfectly’ possible that, 
as has been suggested for Addisonian pernicious anemia,^®"*'’ cases 
may’ be discovered in which the lack of the e.xtrinsic factor of the 
diet alone may’ be responsible for the anemia. Indeed, the cases 
reported by’ Wills*® are probably’ due to this mechanism. The lack 
of correlation between the presence or absence of free hy’drochloric 
acid in the gastric secretions and the presence or absence of the 
intrinsic factor need not be considered adverse to the hy’pothesis, 
since this lack of correlation has been demonstrated in Addisonian 
pernicious anemia.^® That the acid alone is not involved is evi- 
denced by’ the absence of response when acid was administered with 
the beefsteak. 

These observations, then, indicate the analogous mechanisms 
involved in the production of the macrocytic anemia of pregnancy’ 
and Addisonian pernicious anemia, and indicate the efficacy’ of 
similar therapy’ in the two conditions. Likewise, similar mechan- 
isms are indicated for the hy’pochromic anemia of pregnancy’ and 
idiopathic hypochromic anemia, and iron is found to be equally 
efficacious in alleviating either condition. 

Conclusions. 1. Tlie hypochromic anemia of pregnancy is due 
either to a direct dietary’ deficiency’ or to a deficiency’ conditioned 
by gastric anacidity’, hy’jmacidity’ or associated defects in the prto- 
ence of the fetal demand for blood-building materials, and may' le 
completely relieved, either during or after jnegnancy, by the admin- 
istration of iron in large doses. 
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2. 'i'hc ina(!rocytic aueniiii of jR'CKnaiicy is presumably due to a 
temporary lack in the gastric juice of the specific intrinsic factor 
which has been shown to be absent from the gastric juice of patients 
with Addisonian pernicious anemia in relapse. The ultimate com- 
plete return of this factor after delivery is hypothesized. It is 
believed that the lack of the extrinsic factor (vitamin B 2 ) from the 
diet may produce similar effects. The maerocytic anemia of preg- 
nancy ordinarily may be completely relieved with liver extract, 
although iron is sometimes required in addition. 

3. The similarity of the etiologic mechanisms involved in the 
hypochromic anemia of pregnancy and idiopathic hypochromic 
anemia, and in the macrocytic anemia of pregnancy and Addisonian 
pernicious anemia is pointed out. 

4. Anemia in pregnancy does not cause any lowering of the 
infant hemoglobin or erythrocyte count at birth. 

It is a pleasure to acknowledge out indebtedness to the N-isiting surgeons and bouse 
staff of the Obstetrical Service of the Boston City Hospital, through whose coopera- 
tion this study was made possible. The technical work on the blood w.as chiefly per- 
formed by Miss Margaret Evans and Miss Charlotte Nicklin. 
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(From the Department of Medicine and the Medical Clinic, Hospital of the Uni- 
versity of Pennsylvania.) 

The concept of agranulocytic angina as a disease entity, rather 
than as a mere hematologic manifestation of various unrelated dis- 
orders, is still open to question. The opinion herein entertained 
is that agranulocytic angina exists as a valid clinicopathologic 
entity in the same sense that pernicious anemia is accepted as such. 
Not many years ago it was difficult to defend the nosologic purity 
of pernicious anemia. Today, with a practically specific therapeu- 
tic test for this disease in its relapse phases, one may confidently 
assert that a given individual has pernicious anemia even though 
there may be present an associated morbid process capable, in itself, 
of producing anemia.* In the light of this therapeutic test it is 
becoming apparent that certain conditions, which were formerly 
regarded as simulating pernicious anemia, may be actually con- 
tributing causes of the disease itself (sprue, fish tapeworm infesta- 
tion, gastrointestinal carcinoma, etc.). It is now possible to 
exclude certain obscure pernicious-like anemias from the category 
of pernicious anemia by virtue of their failure to respond to ade- 
quate specific therapy. In a similar way, we believe, agranulocytic 
angina should be viewed as a disease entity which awaits the 
discovery of a specific therapy to stamp it with unmistakable 
validity. 

The purpose of this report is to summarize the signifirant data 
of 18 cases of this disease studied in the hospital of the University 
of Pennsylvania since 1927. Prior to this date, our clinic failed to 
recognize the condition as such.- Of the IS cases included in thu^ 
report we have had personal contact with all but 2. Several 
(Cases 5,- 10’ and IP) have been previously reported by ourselves 
or others and 1 case (Case S°) will be made the subject of a separate 

communication. . > 

A summary^ of certain items of clinical importance js pre^entea 
in Table 1. Cases 1 to 13, inclusive, are classical instances o 
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agranulocytic agina (pernicious leukopenia) about which no reason- 
able doubt can be raised. Cases 14 to 18 are, in our opinion, also 
examples of this disease, with certain atypical manifestations which 
are enumerated below. 


Table 1.— Summary of Clinical Data. 


Case No. | 

1 

Ago. 

Sex. 

Race. 

Previous 

attacks. 

Duration 

of 

attacks. 

Duration 

of 

remission. 

Duration 
of life 
after 
onset. 

Out- 

come. 

Classifica- 

tion, 

1 (Miss A.) 

19 

F 

W 

None 

4 dys. 

None 

4 dys. 

Dead 

Acute 

2 (Mr. J. <J.) i 

78 

M 

W 

None 

3 Tvks. 

None 

3 wks. 

Dead 

Acute 

3 (Mrs. C.) 

68 

F 

W 

Uncertain 

. Uncertain 
(clironic) 

Uncertain 

4 yrs. 

Alive 

Chr. contin. 

4 (Mr. D.) 

58 

M 

W 

None 

1 wk. 

None 

1 wk. 

Dead 

Acute 

r, (Mrs. FA 

0 (.Mrs. L.) 

48 

! F 

W 

1 None 

1 wk. 

None 

1 wk. 

Dead ! 

Acute 

31 

I P 

! w 

f None , 

10 dys. , 

None 

' 10 dys. 

Dead , 

Acute 

7 (Mr. W.) 

68 

M 

w 

None 1 

5 dys. 

None 

5 dys. 

Dead i 

Acute 

8 (Mrs. S.) 

j42 

F 

1 w 

Five 

3-6 wks. 

3 wks. to 
18 mos. 

1 yrs. 

Alive 

Chr. remit. 

9 (Mr. E. S.) 

10 (Miss S.) 

11 (Mrs. L. S.) 

! 22 

M 

w 

None 

5 dye. 

None 

6 dys. 

Dead 

Acute 

1 20 

F 1 

w 

None 

2-3 wks. 

3 yrs. j 

3 yrs. 

Alive 

Acute 

1 58 

F ' 

w 

Probably 

Bcvcr.al 

1-2 wks. 

6-12 mos. 

1 yr. 

Dead 

Acute* 

12 (Mr. W.l 

i 42 

M 

w 

None{?) 

2-3 wks. 

None 

2-3 wks. 

Dead 

Acute* 

13 (Mr.M. W.L 52 

M 

w 

None 

3 days 

None 

3 dys. 

Dead 

Acute 

14 (Mr. B.) 

1 41 

M 

w 

Nonc(?) 

(?) 

Incompl. 

2 yrs. 

Dead 

Chr. contin.? 

15 (Mr. J. n.) 

1 64 

M 

w 

None 

10 mos. 

None 

10 mos. 

Dead 

Chr. contin. 

10 (Dr. R.) 

- 42 

M 

w 

None 

5 mos. 

Incompl. 

5 mos. 

Dead 

Chr. contin. 

17 (Mr.W.W.) 

, 19 

M 

w 

None 

4i mos. 

None 

4i mos. 

Dead 

Chr. contin. 

18 (Mr. K.) 

1 84 

M 

1 

w 

Probably 5j 1-2 wks. 

2 wks, to 

6 mos. 

2 yrs. 

Alive 

Chr. remit. 


* Uncertain history of prior attack. 


Case 14 (Mr. B.) had splenomegaly of sufficient magnitude to raise the 
question of “Banti’s disease,” Hodgkm’s disease or of leukopenic leukemia. 
Against Banti’s syndrome are the absence of demonstrable hepatic disturb- 
ances and the magnitude of the leukopenia (Table 2). Against leukemia 
and Hodgldn’s disease are the absence of Ijnnph node enlargements, and 
the presence of rectal and oropharjmgeal lesions with profound granulo- 
cytopenia. This patient died ivith a terminal hemorrhage from the upper 
digestive tract, probably due to agranulocytic ulceration of the esophagus. 

Case 15 (Mr. B.) was complicated by the presence of carcinoma of the 
prostate with Roentgen ray ewdence of possible spinal metastasis, but with- 
out other demonstrable bone marrow metastases at necropsy. 

Case 16 (Dr. R.) exhibited a moderate hyperchromic anemia (Table 2) 
wiiich responded to massive hver therapy by a 10 per cent reticulocytosis 
and subsequent recovery from anemia. This response is suggestive of 
pernicious anemia, but the presence of free hydrocliloric acid in the gastric 
analysis is against pernicious anemia. Furthermore, in spite of “ erjiihron” 
recovery, this patient remained in a state of profound granulocytopenia, 
and his sluggish rectal ulcer never healed. These facts support the diag- 
nosis of agranulocytic angina (rather than pernicious anemia, aplastic 
anemia, etc.). He died in another hospital, after 5 months illness, with a 
Icrnunal leukocyte count of 450 per c.mm. (all bunphoGj^tes) and a normal 
red cell and hemoglobin content. 

Case 17 (hlr. W.) is unusual in the fact that absolute mononucleosis 
was marked at the onset and again before death some months later. Care- 
!ul hematologic examination during life and necropsy study of the spleen 
liver and bone marrow' altogether excluded monocvtic and Ivmphatic 
leukemia as diagnostic possibilities. The ease was otliennse a t5^ical one 
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of agranulocytic angina with oropharjmgeal and rectal lesions, and marked 
granulocytopenia. 

Case 18 (Mr. K.) is listed in the atj^jical group because we have not 
had opportunity of studjdng the patient during a relapse. His history and 
the leukocjde counts made during attacks and reported to us by the patient’s 
mfe (who is a physician) are practically diagnostic. 

In the statistics which follow we shall include all of these cases 
as valid examples of agranulocytic angina. We have not included 
cases of acute benzene poisoning (1 seen with a terminal white 
blood count of 500 per c.mm., all lymphocytes), cases of acute 
arsphenamin poisoning with panmjmlophthisic anemia, overwhelm- 
ing septicemia with terminal leukopenia, cases of “idiopathic” 
aplastic anemia, cases of leukopenic leukemia and leukopenic 
Hodgkin’s disease, cases of obscure anemia with leukopenia or cases 
of profound leukopenia from Roentgen ray. 

The patient with the longest duration of life (Case 3) is in a 
chronic granulocjdopenic status complicated by auricular fibrilla- 
tion (now 4 years since onset). Case 10 has remained perfectly 
well, both clinically and hematologically, for 3 years since her 
violent attack.^ Of the 11 cases (61 per cent) classified as acute 
only 1 is living (Case 10). The mortality in this “acute” group is 
over 90 per cent. Five cases (28 per cent) are classified as chronic 
continuous. Of these, 1 is alive (Case 3). Two cases are of the 
chronic remittent tj^pe (Cases S and 18). Both of these are alive 
and 1 of the latter is apparently cured (Case 8). Of the entire 
group of 18 cases, 14 are dead (78 per cent mortality), 2 are cured 
(in the sense that they have remained clinically and hematologically 
normal for 18 months and 3 years, respectivelj^j find 2 are living 
but are either chronically granulocytopenic or are subject to frequent 
recurrent attacks of the disease. 

Tlie onset symptoms recorded in our cases are weakness and 
fatigue (100 per cent), malaise and feverishness (100 per cent), 
sore throat (79 per cent), sore mouth (47 per cent), cough (34 per 
cent), chills (34 per cent), vomiting (26 per cent), rectal distress 
(18 per cent), dysphagia (10 per cent). Significant physical find- 
ings are fever (100 per cent), oropharyngeal lesions (84 per cent), 
rectal or vaginal lesions (44 per cent), dental sepsis (44 per cent), 
slight cervical adenopathy (36 per cent), jaundice (IS per cent), 
moderate splenomegaly (IS per cent) (e.xtending 1 inch or more 
below costal margin) and barely palpable spleens (10 per cciit). 

A few petechise were noted in 1 of the patients, rectal ulcer blcc(ling 
in 2 and epistaxis in 1. Tliis latter individual suffered a terminal 
hematemesis, presumably from esophageal ulceration. Although 
weakness and fatigue are most common symptoms, we have not 

been as impressed with their outstanding significance as have 

certain other observers.® We have seen patients with this di.'^ease 
(as well as patients with leukemia and other diseases) whose totnl 
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graiuilocytcs have varied iVoin zero to .sujjcrnornial iiunil)ers with- 
out any other symptomatic or objective change of status. 


Taum: 2.— Lkukocytes, Rbd Cebbs, and IIbmogeobin Duuing Acutb Phase of 

THE Disease. 


j 

C.ise' 
No. j 

Wliitc blood cells. 

Neutrophils. 

Red blood cells, j 

Hemoglobin. j 

Classifica- 

tion. 

H. 

L. 

M. 

11. 

L. 

M. j 

1 H. 

L. 

M. 1 

1 

L. 

M. 

1 

500 

200 

300 

0 

0 

0 

4.5 

4.5 

4.5 

90 

90 

90 

Acute 

2 ' 

2,100 

1,200 

1,600 

16 

0 

b 

3.9 

3.1 

3.7 

65 

57 

60 ' 

Acute 

3 

7,500 

1,100 

2,000 

18 

0 

9 1 

3.C 

3.2 

3.4 

74 

43 

60 

Chr. contin. 

•} 

1,200 

500 

800 

0 

0 

0 1 

4.4 

3.3 

4.0 

85 

60 

70 

Acute 

5 

000 

500 

500 

0 

0 

0 

4.4 

4.4 

4.4 

82 

82 

82 

Acute 

0 

1,000 

800 

900 

0 

0 

0 

4.8 

4.6 

4.7 

98 

90 

95 

Acute 

7 

1,250 

50 

600 

0 

0 

0 

4.6 

4.6 

4.6 

85 

85 

85 

Acute 

8 

4,000 

250 

1,800 

14 

0 

8 

5.0 

4.5 

4.8 

98 

87 

94 

Chr. remit. 

9 

1,200 

500 

1,000 

0 

0 

0 

4.0 

4.0 

4.0 

70 

70 

70 

Acute 

10 

3,400 

600 

1,500 

8 

0 

6 

4.8 

3.2 

4.0 

98 

62 

80 

Acute 

11 

1,000 

200 

600 

0 

0 

0 

4.8 

4.3 

4.6 

98 

90 

95 

Acute 

12 ! 

0,500 

900 

1,300 

83 

26 

30 

5.2 

4.5 

5.0 

98 

83 

90 

Acute 

13 ’ 

500 

500 

500 

0 

0 

0 

3.5 

3.5 

3.5 

80 

80 

80 

Acute 

14 

3,800 

700 

1,300 

34 

0 

20 

4.5 

3.7 

4.0 

88 

72 

80 

Chr. contin. 

1.5 ' 

3,200 

1,900 

2,400 

16 

0 

5 

4.5 

2.6 

3.5 

95 

51 

80 

Chr, contin. 

10 

3,200 

450 

1,500 

40 

0 

20 

4.3 

2.5 

3.8 

85 

68 

75 

Chr. contin. 

17 

10,300 

1,.500 

2,000 

33 

0 

55 

4.6 

2.4 

3.5 

90 

37 

65 

Chr. contin. 

18 

2,500 

1,600 

2,000 

? 

7 

? 

5.0 

5.0 

5.0 

100 

100 

100 

Chr. remit. 


II = nigh. L = Low. M = Mean. 


It is noteworthy (Table 2) that all but 2 patients exliibited 
complete absence of neutrophils at some stage of the disease. One 
of these 2 (Case 12) developed bronchopneumonia prior to the 
first blood count, and subsequently died of bronchopneumonia 
after hematologic remission had become established. In the other 
case (Case 18) data concerning the differential count during rel.apses 
are not available. The high total leukocyte count before death in 
Case 17 is unusual in that this represents an absolute increase in 
monocytes and lymphocytes (only 2 per cent of 16,300 white cells 
lieing neutrophils). We have no explanation for this, and none was 
found at necropsy, L e., no evidence of leukemia. The nearest 
approach to this granulocytopenic mononucleosis blood picture in 
our series is exliibited by Case 3, in whom only 18 per cent of 7500 
white cells were neutrophils at one stage of the disease. Of the 
18 cases, 13 showed leukopenia of less than 1000 cells. The lowest 
• total leukocyte count (Case 7, 6 hours before death) was approx- 
imately 50 cells per c.mm. (personally enumerated and verified by 
us on two separate counts, each showing only 1 to 2 leukocytes in 
the entire ruled area of the counting chamber). 

The mean red cell count and hemoglobin percentage (Sahli) 
in our series are 4,100,000 and 75 per cent, respectively. The onh' 
cases of red cell corats below 3,000,000 are in individuals with 
fairly obvious anemia-producing conditions: Case 15, with carci- 
noma of the prostate and bladder; Case 16, with bleeding hemor- 
rhoids and fissure in ano; Case 17, with bleeding rectal ulcer. It 
is, pcrliaps, significant that the average of the lowest red cell counts 
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in the chronic cases is 3,000,000, and in the acute eases is 4,000,000, 
suggesting the importance of the time factor in the production of 
anemia in this disease. Although not included in Table 2, no 
significant pathologic variations in eosinophil, basophil and myelo- 
cyte cells were observed except their absence. During the few 
recovery phases we have never observed the myelocyte crisis 
recently described by Doan.^ In the chronic continuous type we 
have been impressed by the observation that many of the few 
remaining neutrophils seen day after day in the blood spreads are 
nonfilament forms. We have been unable to adduce evidence of 
excessive peripheral leukocji;e destruction, i. e., no undue number 
of “smudge cells” or of excessive leukocyte fragility in this disease. 
Study of salivary leukocyte content in 3 cases yielded no consist- 
ent results except that in all instances the cells in the saliva were 


ClIAHT I. REtuATION OF WHITE BlOOD CoONT TO SaLII’.ARY CoVNT IX CaSB 14. 

J>A/S 



Salivary count (white cells per e.ram. — all non-descript mononuclear 

cells.) 

— — — White blood count (white cells per c.mm. — practically all lympho- 
cytes.) 


nondescript mononuclears with no definite polymorphonuclear neu- 
trophils discernible. For example, in Case 17 salivary counts 
ranged between 15 and 500 cells per c.mm. during several succes- 
sive days, while the white blood count was fairly constant at about 
4000 cells per c.mm. In Case 13 salivary white counts ranged 
from 15,000 to 31,000 per c.mm. while the white blood count was 
500 cells per c.mm. (all lymphocytes). This might suggest an 
inverse relationship (Isaacs), but opposed to such interpretation is 
our observation that an artificially induced leukocjlosis (adrenalin) 
is associated with an increase in the salivary leukocytes. Ftirtlicr- 
raore, salivary leukocytes in a chronic case of the disease (Case 14) 
whose blood count was stabilized at 1000 to 2000 white bloofl cells 
per c.mm. during a week of observation ranged from 10 to 900 
(Chart I). 
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Table 3 . — Miscellaneous Laboratoky Data. 


1 

Case 

No. 

Blood 

typo. 

Plate- 

lets 

(thou. 

per 

c.mm.). 

Reticu- 

locytes 

(per 

cent). 

B. * 
and 

C. 

time. 

C.R.t 

Blood 

culture. 

. 

B.W.R. t 

Sod. 

rate. 

Miscellaneous. 

1 


■ (Nor. 

1.0 



Nog. 






smear) 








2 

A 


1 - - 

. . . 

, . 

Neg. 




3 


180 

. 



Neg. 




4 

0 

281 

0.2 

. , , 


Hem. 

Neg. 









strep. 




5 


. . 


. . . 

, , 

Type III 










pneumo. 




0 

0 

112 


. 

. . 

Neg. 




7 






Neg. 

Neg. 



8 

A 

67 

6,3 

Nor. 

Nor. 

Neg. 

Neg. 





to 










250 








9 

B 

294 

0.1 

- . . 


Gram -1- 

Neg. 









COCCUS 




10 

0 

107 

0.1 



Neg. 

Neg. 



11 


256 

0.2 

Nor. 

Nor. 

Neg. 

Neg. 



12 

A 

151 

. 

Nor. 

Si. in 

• • • 

Neg. 

Nor. 







4 hrs. 





13 

. . 

. . 

. . 



Nonhem. 




14 


52 

1.3 

Nor. 

Nor. 



Much 

Paul’s heterophil antibody 



to 






incr. 

test neg.; D ’Amato’s hem- 



150 







oelastic crisis with 0.001 










mg. old tuberculin neg. for 










tuberculosis. 

15 


200 

. 

. 


Nog. 

Neg. 



16 

A 

152 

1 to 10 

Nor. 

Nor. 

Neg, 

Neg. 

Mod. 

Paul’s heterophil antibody 



to 






incr. 

test negative. 



250 








17 

0 

246 

1.2 

Nor. 

Nor. 

Hem. S. 

Nog. 

Much 








aurous 


incr. 


18 


320 

2.2 

Nor. 

Nor. 

• • ♦ 

Nog. 


Paul’s heterophil antibody 



I 

i 






test negative. 


* B. and C. time = Bleeding and clotting time, 
t C.R. = Clot retraction, 
t B.W.R. = Blood Waasermann reaction. 

From Table 3 it is clear that marked thrombocytopenia is not 
common in this disease. Only 2 of our series exhibited less than 
100,000 platelets per c.mm. (Cases 8 and 14). Other coagulation 
factors are normal. The finding of a normal sedimentation rate in 
Case 12 was so bizarre that the test was repeated and checked sev- 
eral times, with the same result. How a nearly moribund, highly 
febrile patient could exhibit a normal sedimentation rate has 
remained a mystery to us. His coagulation time, blood calcium 
and fibrinogen were all “ normal .” Further experiments are planned 
in this connection. 

A review of our case histories* shows that the onset of the disease 
seemed to follow closely on the extraction of teeth in 4 instances 
(Cases 6, 10, 12 and IS). Eight of our patients gave no history of 
surgical or other trauma preceding the onset of angina (Cases 1, 2, 
5, 7, S, 11, J3 and 15). In 1 patient (Case 3) an acute gall bladder 
attack seems to have initiated the disease; in another (Case 9) an 

* Owing to lack of space and because the essential dat.a are presented in the 
tables the case histories have had to be omitted by the Editors. 
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intravenous injection of ortlioiodoxy-benzoate and in another 
(Case 4) the siu'gical removal, under spinal anesthesia, of an old 
osteomyelitic sequestrum. Trvo of our patients had taken quinin 
intermittently dming their lives (for supposed malaria). One was 
given diphtheria antitoxin, but the disease was probably already 
underway at this time. None of our patients presented anj- con- 
vincing evidence of allergic disturbance. 

We have records of normal white blood counts and granulocyte 
percentages prior to the onset of the disease in 8 (Cases 3, 4, 6, 9, 
10, 11, 12 and 15). In 2 of these cases we had previously observed 
a “normal” neutrophilic leukocytosis under appropriate conditions 
(e. g., Case 10 exhibited a 20,000 white blood cell count with over 
80 per cent “polys” after an emergency abdominal operation in 
1927 ; Case 12 had 15,000 leukocytes with 78 per cent polymorpho- 
nuclears in 1929, the day after tonsillectomy). These facts make 
it diflScult to uphold the hypothesis of a “ constitutional predispo- 
sition” to this disease. In none of our cases was there any sugges- 
tion of an hereditary or familial or seasonal or contagious incidence 
of the disease. 
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Additional treatment in all cases included oropharj-nKcal care, avoidance of dniRS 
that might reasonably produce an anaphylactoid reaction (Dr. Pepper's suggestion;, 
tho use of orange juice, “ vitavoso,” calcium gluconate, and cod-liver oil. 




Table 5. — Significant Necropsy Findings. 


AGRANULOCYTIC ANGINA (PERNICIOUS LEUKOPENIA) 559 


A.S 

^ tt) 

•*» 5^ 

.■la 


a 

G 

o 

a 

*3 

A 


G ^ 

O »«• 

Sa 

^ ^ — 
Wo 2 
o !s C u 
TJ 


a 

E 




..Q CU 

=3;gs . 
S.2§§i 


«> Jv 

o O o 
o‘r c 3 

•4-3 £ r* 

rt B 
C. ,, m 
o «•" 
'S.S ® 

O -4J 05 

u o;n 
cj cS rt 
Q o ^ 
p; , 

— * Vi « 

n s °,s 

S-S-2 “ 

S-Sj* 

M o 

tfiif « 

3? S'^.S 

=35 2£ 
^ n 

p; ... m C5 


1 t rt 

03 o.h 
o w 
W'o s? 

^5 c3^ 

S-' O 

" Q ft 

.. 53 O 

dad 
>2 *r> * *“ 

•W CO ^ 

d Cj^ 
u to'O 
G3 C O 
P3 3 c 
<1^0 — 
w 

O 0* 

•«aa ■ 

. 2 - 2 " . 
M ^ W 
*Q 4m G r-» 

“So 

O c2 02^' 

a. 2 i 8 

d w. 


•so© 

0,J3 

o ft 

da© 

525 

a='3 

|2“ 

.s5^ 

•a o 
© § 2 ' 


m u n 
© © o 
to ft o 
d >,•« 

f-i-p.S 
B o u 
§ f 3 'i 5 

w ^ tn 

s 

• •g d d 
2 
G 

GTJ 2 fl> 


o 

C 

P, 

d 

3 

o 


G 

o 

o 

o 


G CJJ?C Oi*"^ O hfl 

d © 5 ©Tj 2 AJ 5 
•p a 0.2 p « 
d ^ rt ft ©' 


O J2 


"O: 




CJ ... d L © 

■ -n PI'S &“'■© Sod 
g2;2 ^ -&&§«>»§ 




U r*. ^ ' 


O to JOT 

Q,*-i3 
£ 

3^ o O d 

g-3-““35 

ft I “ i , 

©.S?.Spq^'j 


O4 ^ 

o **» 
3^0 


rt B" s u 

o .' 

.Id 
5' 

O C3 

a 


o 

.s 

’■ 5 ’o ■ 

C © rt 

ft^'S 
&.2 2 


C 

O P 07: 
g o ^05 g d.cj 
3 OT £ O 

d 6 S 

ft! PA^^gcg 3.^3 g-^- 

.2 S 2.S Q.p'&d 

?> .•.-©..p d „ g pj ©--< 

o m 
.d ?•) 

© Ai © fe rt g ft's 
^3 g^osIS ft 


^ o '='■43 ” M d 5 
0-2 . d « o 


c^g-p S-p-.d 

§ S " ^ ' ' 

• 3 . 2 . 0.2255 ^ ©.&0 

PL !? 


C 

O 


a 

C/3 


‘5 n 

O tM 

O*" 






I •- 1 CO 1 

O Q./-^ O >i O 
rt o G 

>-« O O H o C 

« *J3 3 ^ ^ 

o^a"Ss 


rt cVj m © 

i-sia-S 

O 5 <13 OT ® O 

? § 1 ? =5 

S 1 8*21 

o 2 2 S p o 
>.:2 R>>"oo 

4 a C w oQJ 
ci.5 o S'::? 

iM <4^ C* B >2 O O 


1 » 

r2 

M 

6 2 Si? 

•a Sp; B 

d£® 

d.to 

.2“ S <n 
.2.2-!i:5 

2 a d a 

D,^ G O 
O 0 , 14 ^ d 
' \ U a^rr* 


J g °-!3 

ft-*5 o 

s-« a g 

•0.2 ** ” 
o ■*“ c3 S 
Ai ffl.S O 
^ dlo-g. 
4 S 3 'J 3 


o 

'3 g» 

-Si'S 

2* Cl. 
03 fe 

*2^ S 

d«d 

« 

Eg 
tod 
O 3 
o-^ 

'O 


o 

Qi 

o 
: d 


.i^'S <-• w 

>-i E rt ^ 

^■^.2 o o ■ 

w* rt -g-M "3 

jSl^oSg 
•.O^ §5 o 
•« « ©-a 0 © 

.. © 2 ti 

•’.P.g'a S b 
S'aSS o 

to© 0'3-PA! 

o'ft.d o ti g 
S mo d. d J? 


5g 

2 OT 

w2 

K « 

O O 

gs 

.. o 

d dl 
S a ® 

tB.S^ 

o'— o 
Soft 


’rt 

cj d 

'd 

s 


5 


2.2 

0 

:2: 

^3 


to 

d 

c5 


§, 

OT 


S). 

a 

p 


-o 

d 

c;' 

w 




'Z 


i-S 


■§ OT 


d o 



='©1-2 
*-• o 2-0 

£5 5-5 


£ 5,-.3 

55 »- d 

©.2 a a 
-^^•oS 


•P' 
d . 
a ©~ 

23 S3 
3 S d 

o ft.2 
e 5 „ 
” ■>: 2 s 

.2 d S p 
>1 E 0 

p 3 © 

2 5« S 

-Si'S S « 




• 

• 

• 

. 

• 

• 











..~N 



•c/5 



• 


•Q 
. ^ 

. 5 

.W3 

. s 

o< 

-dj 

. i 

rd 

. c 

4-4 

CCrd 


■psi 

- M 

csQ 

r-» 

•^' 

. c 

^•/c5 
th >•✓ 



560 AGIUKULOCTTIC AA^GETA (PEHNICIOUS LEUKOPENL-l) 

'fteatment summary- is presented in Table 4. Each of our 
patients, except 4 (Cases 3, 7, 14, 18) received 1 or more blood 
transfusions. The mortality in this transfusion group was 71 per 
cent. Pentose nucleotid (Jackson) was administered to 5 patients. 
One received 2 injections (20 gm. each) and died vithin 48 hours 
(Case 7). One received only 1 injection (Case 12), with an ensuing 
reaction of such alarming character that it was not repeated. This 
patient also died. Case 14 was given 1 intramuscular and 1 intra- 
venous injection (10 gm. each) every day for 7 days, without any 
significant change in his chronic granulocjdopenic status. He died 
a few weeks later. Case 16 showed a moderate increase in granu- 
locytes the day after the first of 10 daily injections. This improve- 
ment seemed too soon to be attributed to nucleotid. The improve- 
ment was subsequently not maintained and a second complete 
course of this treatment was without effect. This patient reacted 
violently, with fever up to 104°, from each intramuscular injection, 
but tolerated the same dose (10 gm.) intravenously without any 
reaction. He died a few weeks after the last series of injections. 
Case 17 received 3 complete “courses” of nucleotid (10 gm. intra- 
muscularly every day for 7 to 10 days and an extra dose intraven- 
ously on alternate days on 3 separate occasions) without any 
conclusive improvement in the granulocytopenic or clinical condi- 
tion. This patient also died. 

A siunmary of our experience with nucleotid is as follows: Two 
acute cases died before more than 1 or 2 injections had been admin- 
istered; 3 chronic continuous cases were uninfluenced either hema- 
tologically or clinicallj^ by adequate dosage of the material and all 
are dead of the disease. 

Summary and Conclusions.— 1. The significant data of IS cases 
of agranulocytic angina (pernicious leukopenia) are reported with 
9 necropsies. All but 4 are dead (78 per cent mortality). Of these 
4 only 2 can be considered cured. 

2. The most promising treatment, aside from blood transfusion, 
seems to be pentose nucleotid (Jackson), although our experience 
with this substance has not been favorable. It seems more defi- 
nitely to be useless in chronic cases of the disease. 

3. Necropsy study has shown in more than half the cases thus 
examined by us a plentiful supply in the leukopoietic centers of the 
progenitors of the blood leukocytes. This virtual hyperplasia is in 
marked contrast to the profound peripheral leukopenia characteris- 
tic of the disease, and strengthens the previous suggestion'' of an 
hypothesis of primary "maturation arrest,” rather than primary 
“aplasia” to account for the hematologic phenomena of the disease. 

4. Agranulocjdic angina (pernicious leukopenia) seems to be a 
disease entity, although it is so closely simulated by certain other 
conditions that its nosologic status may remain debatable tintil a 
potent specific therapy is available, or some other patliognomonic 
feature is discovered. 
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Note. — Eor permission to report Cases 3, 6 and 15 "we are indebted to Dr. T. 
Grier Miller and lor Case 5 to Dr. Edward Rose. Our patient, Case 16, entered 
the Mount Sinai Hospital a few days before his death and we are indebted to Dr. 

S. L. Israel for his report of the clinical data covering this penod and to Dr. R- 
Meranze, Director of Laboratories of the Mount Sinai Hospital of Philadelphia, 
for his excellent report of necropsy findings. We have had contact with 2 additional 
cases of this disease (both fatal) which we are not at liberty to include in this report. 
One of those also received adequate nucleotid therapy without ensuing benefit. 
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DIAPHRAGMATIC HERNIA ASSOCIATED WITH SECONDARY 

ANEMIA. 

By Kenneth .D. Gardner, M.D., 

CUNICAIi INSTRUCTOR IN THE DEPARTMENT OF MEDICINE AT THE STANFORD 
UNIVERSITY MEDICAIj SCHOOE, SAN FRANCISCO. 


Although diaphragmatic hernia was formerly considered a rare 
condition,^ the present popularity of Roentgen ray in gastrointestinal 
examination has resulted in this type of hernia being commonly 
deraonstrated.^'^d.s With more and more cases of diapliragmatic 
hernia diagnosed, it has been generally noted that some of the cases 
have an associated anemia.® So far as Imown, the English literature 
has not offered a collection of cases on this association, and it is 
therefore the purpose of this paper to present brief summaries on 
22 previously published cases in the English literature and additional 
summaries on 6 unpublished cases. 

Case Reports. Case 1.— A man," aged 43 years, complained that for a 
year he had suffered from exhaustion which occurred upon arising and was 
only relieved by prolonged resting. For several years he had had a sour 
stomach and, during the last few months, some epigastric pain which was 
relieved by soda. _ The appetite was fair and there had been only a few 
pounds loss of weight. The Roentgen ray showed a gastric ulcer of con- 
siderable size located on the lesser cun'ature of the pars media and a hernia 
of the cardiac portion of the stomach through the esophageal opening of 
the diaphragm. The stool on the meat-free diet was free from occult 
blood during our examination. There had never been a history of tarry 
stools, and to his knowledge occult blood had never been demonstrated 
in the movements. The blood showed a secondary anemia: hemoglobin, 
42 per cent; red blood cells, 3,070,000; color index,' 0.5S; white blood cells, 
/,So0; neutrophils, 74 iier cent; hmiphocytes, 22 per cent; eosinoiihils, 4 Tier 
cent. 

The degree of secondary anemia was unusual in our experience, particu- 
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larly in cases of gastric or duodenal ulcer, wliicli have no histor}' suggestive 
of bleeding and_ present no occult blood at the time of their examination. 
It is therefore interesting to note that all sjmiptoms and Eoentgen ra}’ 
findings disappeared and the blood count became normal and remained so 
upon prescribing a modified Sippy ulcer regime. 

Case 2. — A woman,® aged 50 years, complained of frequent bilious at- 
tacks and vomiting for 15 3 ’’ears. Roentgen plates showed a large, dia- 
phragmatic hernia containing one-half of the stomach. The blood showed: 
hemoglobm, 60 per cent; red blood cells, 4,100,000; color index, 0.73. 

Case 3. — A woman,® aged 51 j’ears, was troubled with gas after eating 
and for the past several months had weakness, dizziness and palpitation. 
Stools showed occult blood. A gastrointestinal Roentgen raj’’ stud}’’ demon- 
strated a diapluagmatic herm'a. The blood showed; hemoglobin, 55 per 
cent; red blood cells, 3,800,000. The patient wes operated upon and no 
structural cause for the anemia wes found, either at the site of the hernia- 
tion or other sites along the intestinal tract. The hernia was not reduced 
and occult blood and anemia persisted. 

Case 4. — A woman,® aged 73 j'^ears, had tarrj' stools 4 j^ears ago, and 
occult blood during the last 2 months. There was no indigestion, although 
the gastrointestinal Roentgen raj"^ studj' demonstrated a diaphragmatic 
hernia. The blood showed; hemoglobin, 45 per cent; red blood cells, 

2.500.000. 

Case 5. — A woman,® aged 59 j'ears, w’as in an automobile accident 9 
j’ears ago following wliich she experienced epigastric pain. Recently she 
had \mmited coffee ground material. Blood examination showed: hemo- 
globin, 75 per cent; red blood cells, 4,720,000. She was operated upon, and 
a diaphragmatic hernia containing a greater portion of the stomach was 
corrected. She was relieved of her trouble. Harrington believes this case 
was congenital in origin, as the automobile accident was trifling and there 
w'ere vague digestive upsets prior to it. Bleeding was supposedly due to 
a demonstrable erosion of the stomach mucosa at the site of the hernia. 

Case G. — A woman,® aged 60 j’ears, had indigestion for 35 to 40 years. 
Blood was noted in the gastric contents. Blood studj’ showed: hemo- 
globin, 68 per cent; red blood cells, 3,650,000. The Roentgen raj'S had 
demonstrated an extensive diaphragmatic hernia. The patient was oper- 
ated upon with relief of sj’mptoms. 

Case 7. — A woman,® aged 54 jmars, had suffered a marked kj’phosis 
since 5 j’ears of age due to a fall. Since that time she had ahvaj's had 
heartburn and indigestion. Four j’ears ago she had experienced a severe 
pain in tiie left side of the thorax. A phj’sician had treated her for some 
time for anemia, and had noted blood in the stools. Blood examination 
showed; hemoglobin, 46 per cent; red blood cells, 3,700,000. Operation 
w’as performed and a thiiming of the gastric wall at the site of angulafion 
through the hernia was noted. The hernia was satisfactorilj’ reduced and 
4 months later the blood showed: hemoglobin, 95 per cent; red blood cells, 

5.400.000. . . 

Case 8. — A boj’,® aged 12 j’ears, complained of vomiting for 9 J’ears 
and hematemesis during the past j’car. Blood studj’ showed: hemoglobin, 
70 per cent; red blood cells, 4,500,000. Operation was performed disclos- 
ing all of the stomach and part of the transverse colon through the dia- 
phragmatic herm’a. Because of the bleeding, the patient had been treated 
for gastric ulcer. _ . . 

Case 9. — A woman,® aged 49 j'cars, had epigastric pam and vomiting 
since childhood. Recentlj’ she had vomited blood several times. Inc 
Roentgen plates showed an ulcer at the point of angulation of (he stomacii 
through the hernia. At operation no ulcer was noted, although there was 
definite thinning of the gastric wall at tliis point. 



GARDNER: DIARIIRAGMATIC HERNIA 


663 


Case 10.— A woman,® aged 59 years, had attacks of epigastric pain asso- 
ciated with dj'spnea for 12 j^ears. Examination of the blood showed: 
hemoglobin, 58 per cent; red blood cells, 3,700,000. At operation the 
cardiac portion of the stomach was found through the hernia and a gastric 
ulcer high on the stomach near the cardia. It was thought that this was 
a congenital hernia with a true inflammatory ulcer. 

Case 11.— A man,® aged 35 years, suffered a severe fall 8 years ago and 
for the last 6 years had stomach trouble. His hemoglobin was 70 per cent 
and the red blood cells 4,520,000. Blood was present in the vomitus. 
Operation disclosed a greater part of the stomach through a hernia with 
shallow ulceration at the point of angulation. 

Case 12.— A young boy® had stomach trouble due to a diaphragmatic 
hernia. His hemoglobin was 20 per cent. There was no hematemesis or 
melena. Operation was decided upon and a phrenicotomy was done prior 
to an abdominal approach. With this ineasure only the gastric symptoms 
were relieved and the hemoglobin had risen to 68 per cent at the end of 
3 months. 

Case 13.— A man,'® aged 55 years, had suffered from lower sternal pain 
after eating. The gastrointestinal Roentgen ray study showed one-third 
of the stomach in the hernia, and an ulcer in that portion just beneath the 
diaphragm. On medical treatment the pain disappeared, and at the end 
of 6 weeks Roentgen rays failed to demonstrate an ulcer crater. One year 
later the symptoms returned with, occult blood and occasional vomiting of 
dark-colored material. The Roentgen plates demonstrated a recurrence of 
the ulcer. Operation was performed and the patient died of shock. 

Case 14.— A man,^® aged 58 years, had hematemesis in 1922. In 1927 
he had pain in the lower left chest and in 1928 the stools showed occult 
blood with another attack of hematemesis. The hemoglobin dropped from 
62 to 42 per cent. The Roentgen plates show'ed a diaphragmatic hernia 
with large gastric ulcer. The patient was operated upon, but died from 
the shock. 

Case 15.— A girl,“ aged 19 years, was poorly developed, anemic, had 
dysmenorrhea and scattered chest pains. An operation was performed 
for a pelvic condition without relief. A second operation was performed 
some time later which showed a diaphragmatic hernia. This was cor- 
rected and the patient was relieved of all her trouble. 

Case 16.— A boy,i® aged 7 years, had frequent vomiting spells. Blood 
study showed: hemoglobin, 65 per cent; red blood cells, 3,400,000. Opera- 
tion was performed for correction of a diaphragmatic hernia and the patient 
was relieved. 

Case 17.— A woman,'® aged 45 years, suffered from abdominal colic for 
4 to 5 years which was produced by food and required morpliin for relief. 
Blood study showed: hemoglobin, 64 per cent; red blood cells, 3,920,000. 
At operation three-fourths of the stomach was removed from the dia- 
phragmatic hernial opening, and the patient was relieved. 

Case IS.— A man," aged 42 years, had a left side pain 16 years ago while 
UTestling, and since then had recurring attacks of abdominal distress. No 
blood was noted in the gastric contents which showed normal acid, nor was 
there blood in the stools. “The blood gave a picture of secondary anemia 
of moderate grade.” Fluoroscopic examination showed most of the stomach 
in a diaphragmatic pouch. A recent communication from one of the 
authora states that this patient has progressed on medical treatment, and 
‘his blood picture is better than 10 years ago; he now has only a moderate 
grade of secondary anemia.” 

C.^se 19.— a woman,'® aged 65 years, suffered from epigastric distress 
for 10 years vath sour eructations and infrequent vomiting. The blood 
count showed : hemoglobin, 45 per cent; red blood cells, 2,000,000. Roent- 
gen ra5's demonstrated a diaphragmatic hernia. 
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time she had gas and bloating after heavy meals. The blood showed; 
hemoglobin, 30 ]ier cent; red blood cells, 3,580,000. The stools were posi- 
tive for occult blood. An operation disclo,sed the stomach, a large loop of 
the transverse colon, and the first part of the small intestine in a right- 
sided diaphragmatic hernia. The hernia was satisfactorilj'^ reduced. The 
hemoglolnn, 5 months later, was 05 per cent; 8 months later it was 72 per 
cent, with red blood cells, 4,000,000. This hernia was considered congenital 
and no bleeding point was made out. 

Case 28.— A woman, == aged 64 j^ears, presented a diaphragmatic hernia 
under the Roentgen ray. Several members of her family had a similar 
condition. As long as remembered she had been anemic. A recent blood 
count gave hemoglobin 55 per cent and red blood cells 3,750,000. Other 
data were lacldng. 

Discussion. These cases have been selected because they illus- 
trate cases of diaphragmatic hernia in which there was definite 
blood loss, an anemia, or both. 

The literature is considered inaccurate in determining the depen- 
dence of anemia on the hernia, as many cases are presented from the 
Roentgen ray viewpoint, as well as from a medical or surgical angle, 
and the blood picture has not been closely considered. Those cases 
of traumatic diaplwagmatic hernia followed by immediate gastro- 
intestinal bleeding have not been included in the series. These 
are a problem for the traumatic surgeon. 

In analyzing the above series 17 are females and 11 are males, 
maldng the anemia more common in the former. Age is a factor, 
as 19 cases occurred after the age of 40 years. Twenty-five cases 
are thought to be congenital; only 3 have a possible traumatic 
cause. This difference is probably due, as stated above, to the 
fact that traumatic cases with immediate bleeding have not been 
included. 

As usual, in cases of diaphragmatic hernia, the gastrointestinal 
symptoms may be of such a mild nature that the patient does not 
ask for medical aid for many years. Twelve cases had symptoms 
of indigestion running from 6 to 35 and 40 years; 1 middle-aged 
patient had trouble since “childhood." Nine cases has trouble for 
a period of months only, and 7 cases did not mention any gastro- 
intestinal complaints. When symptoms are noted, however, they 
are suggestive of any type of abdominal upset. Fourteen of the 
cases had demonstrable loss of blood; so that coupled with their 
complaints, the impression of a bleeding ulcer is given rather than 
of a diaphragmatic hernia. 

The role of ulceration in causing anemia is most important. This 
ulceration may be a true peptic one, independent of the hernia as 
demonstrated in 5 cases, or a definite abnormality in the gastric 
mucosa as shown in 5 cases. In the tnie peptic ulcer group Case 13 
illustrates a temporary relief of all trouble on a medical regimen 
directed toward the ulcer. With the reappearance of the ulcer 
crater 1 year later, and a return of sjanptoms and bleeding, the 
ulcer and not the hernia was responsible for his anemia. Case 1 
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also demonstrates that the nicer is a most important factor, as nicer 
treatment resulted in the blood emmt returning to normal. Case 20 
is similar in that operative ti-eatment was given for both the ulcer 
and the diaphragmatic hernia with relief. This relief continued 
even after the recurrence of the hernia. Case 10 responded to 
operative treatment directed toward both the ulcer and the hernia. 
It is felt that in Case 14 the large gastric ulcer was responsible for 
the anemia. These cases, therefore, indicate that the hernia was 
a coincidental finding, with anemia produced by bleeding from true 
peptic ulcers. The fact that more peptic ulcers are not noted with 
diaphi'agmatic hernia also indicates that the herniation does not 
necessarily predispose to peptic ulcers. 

In contrast to these cases are those with an abnormal mucosa at 
the site of herniation. Cases 5, 9, 11 and 23 showed such definite 
changes when their mucosa was inspected at operation. Case 7 
must also be included in this group, and is of special importance 
because a follow-up blood count was made after the operation. 
Before operation her count was hemoglobin 46 per cent with red 
blood cells 3,700,000 and 4 months later was red blood cells 5,400,000. 

The most interesting and perple.King cases of all are those with 
anemia which present no apparent anatomic cause for bleeding, 
and whose only unusual finding is the diaphragmatic hernia. In 
Cases 6, 15, 16, 17, 22 and 26 it is merely stated that an operation 
for hernia correction was performed, and no other gastrointestinal 
lesion was noted. 'IVe are led to believe that these operations were 
successful and that the anemia was corrected, although no definite 
follow-up reports were given. Case 27 is one in which operation 
disclosed no bleeding point; j’^et, after correction of the hernia we 
are given definite figures to indicate that the hemoglobin rose from 
30 to 72 per cent in S months. The hernia here probably caused 
the anemia. In Cases 3 and 21 no bleeding points were noted, the 
hernia was not reduced and the anemia persisted with no other 
apparent cause. Case IS, although not presenting apparent blood 
loss, did show an improvement on “medical treatment'' in his 
secondary anemia. This anemia, however, still persists to a les- 
sened tlegree. Case 25 indicates a decided relationship between the 
hernia and the anemia. An operation to correct the hernia was 
followed b}' a rise of hemoglobin from 35 to 67 per cent in 1 month; 
however, the hernia returned and so did the anemia. 

Case 12 stands alone in that only a phrenicotomy was done and 
nothing else; yet the hemoglobin rose from 20 to 68 per cent in 
3 months. We might suppose that paralysis of the diaphragm 
relieved considerable vascular tension in the gastric wall with no 
further oozing of blood. _ . , • 

Cases 2, 4, 8, 19, 24 and 28 merely report a diaphragmatic henna 
with a secondary anemia present. _ . 

In all these cases there is only one tjT)c of anemia apparent, ana 
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that is the secondary type. This is determined on the low color 
index, the lack of nervous changes, the absence of glossitis and the 
presence of free gastric acid when a test was made for it. 

No work has been done to show just how the hernia can produce 
an anemia, though two possibilities present themselves. One is 
that there is some obscure change in the gastric mucosa which may 
result in a deficiency productive of an anemia. In this series only 
4 cases have a definite mention that a bleeding point was not found 
when looked for at operation. All of these cases had a history or 
demonstration of blood loss. None of them had a histologic exam- 
ination of the stomach mucosa, and none showed an achlorhydria 
when tested for. This series, therefore, does not contain sufficient 
evidence to assume there is a gastric deficiency productive of an 
anemia. The second possibility is that of blood oozing from the 
gastric mucosa due to venous congestion, caused by compression 
of the stomach by the diaphragmatic muscles; that is, the cause 
of the anemia would be a mechanical one. In those cases where 
there is no demonstrable bleeding point, one must always eliminate 
other sources of blood loss. 

The treatment of these cases with anemia depends upon a most 
careful study to exclude frank ulceration. If this condition can be 
demonstrated the usual medical ulcer regimen such as diet and 
alkalies with secondary anemia therapy should be instituted. How- 
ever, if this treatment does not relieve distressing symptoms or the 
anemia and there is no other demonstrable cause for the anemia 
an operation should be done. The ulcer should be considered as 
of the greatest importance in these circumstances. In cases in 
which only the hernia is present and no other cause for the anemia 
is apparent a try at the medical ulcer treatment is again worth 
while. If the symptoms of anemia are sufficiently distressing and 
the medical treatment is a failure, surgery should be instituted. 

Summary. 1, Twenty-two previously published and 6 previously 
unpublished cases of diapluagmatic hernia with an associated anemia 
arc briefly summarized. 

2. Of these cases presented, sex, age, cause, duration of s^miptoms 
and character of sjunptoms are briefly discussed. 

3. Of the 28 cases, the diaphragmatic hernia was a primary factor 
in producing anemia in 8 cases, time peptic ulcer was a complicating 
factor in 5 others. Insufficient data, postoperative death and the 
possibility of an anemia of unknown origin eliminated 3 other cases. 
The other 12 cases allow only tlie supposition that the anemia was 
caused by the hernia. 

4. The anemia is secondary in type, being caused, it is thought, 
by venous oozing due to a compression of the stomach by the dia- 
phragmatic muscles. 

.5. I rcatment consists of the medical ulcer regimen, including diet 
and alkalinization, plus secondary anemia treatment. If this fails, 
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and if the anemia is severe, surgical correction of the lesions present 
is worthj’^ of consideration. 
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(From The Medical Sorricc). 

There is still a ivide difference of opinion as to the exact etiology 
of pellagra although it is generally believed that a defirient diet 
plays the major role in its causation. Based on this belief the usual 
treatment consists, essentially, of a diet rich in vitamin G or Gold- 
berger’s P.P. factor. Underhill' thinks that a lack of vitamin G is 
not the sole factor, and that too much reliance should not be jilaccd 
on this agent in the prophylaxis and treatment of the di.<ea.se. lie 
quote.s Turner’s view that vitamin G therapy has made 9 
showing and that this is probably an argument against its speeilicitj . 
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Mellanby^ suggests a double deficiency as the cause, a luck of vitamin 
G being responsible for tlie skin lesions, and a lack of vitamin A 
being responsible for the cord lesions. Gntbrie,* in a review of 336 
cases, found a high incidence of achlorhydria and, like other 
observers suggests that there is possibly a relationship between 
pellagra and pernicious anemia. Cohn, Minot, et al., from their 
study of pernicious anemia, were doubtful that the antipellagra 
vitamin was responsible for the effectiveness of liver in the treat- 
ment of that disease, but stated that further investigation was being 
done by them. 

"Vldieeler and SebrelP have tested 35 foodstuffs for their efficiency 
in the prophylaxis and treatment of pellagra, and one of these, 
liver, was found to be rich in vitamin G. Goldberger and Sebrell® 
found that liver extract, when fed to dogs on a basic diet, prevented 
and relieved black tongue and suggested that it might be a valuable 
temporary expedient in the treatment of pellagra. Boggs and 
Padgett^ in a review of a series of 102 cases also stressed the value of 
liwT in the diet (not liver extract). 

At Parldand Hospital our most difficult problem in the treat- 
ment of pellagra has been the patient’s cooperation in the dietary 
regime. Loss of appetite is a marked feature of the disease, and 
most patients refuse to eat sufficient food. Many of them refuse to 
take such foods as milk, fresh meats and green vegetables. Therein 
lies the probable reason for many observers reporting poor results 
in the treatment of the disease, thus discounting the efficiency of 
vitamin G therapy. 

In view of this difficulty and, also, to try out the clinical value of 
liver extract in the treatment of pellagra, we decided to use the 
parenteral method of administration. Our treatment consisted 
of rest in bed and a general house diet without any additional vita- 
min G containing foods. Liver extract No. 343 was given in daily 
doses of 2 cc. intramuscularly without variation. The usual site 
of injection was the deltoid or gluteal region. Practically no incon- 
venience was experienced from the injections. No other medication 
of any kind was used. 

Twenty-two cases were treated in this manner, 20 in the hospital ' 
and 2 outside. The results have been spectacular. The earliest 
ebange in the symptoms was a rapid return of the appetite. In 
every case, in from 3 to 7 daj^s, the appetite became either normal 
or in many cases ravenous. In our experience this ne'S'er occurred 
in the usual dietary treatment when the disease was active. 
Cowgill® has sho^%^■l that dogs have an abrupt loss of appetite in 
from 3 to 5 days, when fed a diet free from undifferentiated vitamin 
B and that when tlie vitamin is restored the appetite returns in a 
few days. 

Tlic general clinical improvement was rapid in ail cases. No 
deaths occurred in the series, which is also remarkable. The gastro- 
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intestinal, skij), mental and nervous SAmiptoins iinjjroA'ed much more 
rapidly and comidetely than with the dietary treatment in i)revioiis 
cases. The average time of hospitalization was much shorter than 
previously. 

There was a moderate amount of anemia in all cases. In a few 
cases in which reticulocyte counts were made the response was not 
marked (the highest was 4.7 per cent). Achlorhydria was present 
in 81 per cent of the cases. 

A brief summary of some of the most severe cases will illustrate the 
efficiency of the treatment. 

Case Abstracts. Case 10. — Mrs H. B., white, aged 59 years, a farmer’s 
wife, was admitted to the liospital on August 5, 1932, with intense burning 
of the forearms and lower legs, sore mouth and loss of appetite. There 
was no history of a previous attack; however, she stated that for the past 
year she had had frequent attacks of colic. Constipation had been present 
for man}’’ years. She was greatlj' depressed and unable to give a connected 
historjE 

Examination revealed: a wliite w'oman much older in appearance than 
the age would indicate. There was moderate emaciation. 'Tlie sldn was 
in fair condition and apparentb-^ normal e.vcept on the arms and legs. A 
ver 3 ' inflamed symmetrically distributed dermatitis of the bullous tjpe 
covered both forearms from the wrists to and including the elbows, and 
both lower legs from the ankles to a short distance below the knees. The 
mucous membrane of the mouth was verj”^ inflamed. The tongue was thick 
and beekv looking, and along its margins there were several necrotic ulcere. 
The temperature was 104° F., the pulse 120, the red cell count 4,190,000, 
hemoglobin 80 per cent. The gastric contents showed no free hydrociiloric 
acid. 

Liver extract was started the daj’^ of admission. Five dajre later the 
appetite had greatlj’ improved and the temperature was declining. The 
sore mouth had improved to such an e.xtent that eating was not painful. 
No local treatment was used on the blistered areas. On the 7th day the 
patient was alert mentalljq and requested that she be given more food. 

the 13th day the temperature was normal and the dermatitis had dis- 
appeared leaving smooth, healed, pinkish-looking areas. On the 19th day 
the patient left the hospital free of all clinical eiddence of pellagra. 

Case 3. — hire. P., wdiite, aged 52 j'eare, a farmer’s wife, was admitted 
to the surgical seiA'icc on Ma,v 10, 1932, because of profuse bleeding from 
the rectum. No surgical condition was found and she was transferred to 
the medical service. For the past 20 years she had suffered from indigtetion 
following each meal. Most of the time she had passed large quantities of 
gas. She had had 7 children and had had man}' spontaneous abortions. 
There had been intermittent pains in the epigastrium for 10 .vears, and for 
G years there had been an intermittent bleeding from the bowels. Tlic 
latter had occurred frequentl.v during the past }'ear, and with ever}’ bowel 
movement for the past month. She had graduallj' lost weight for several 
j’cars, amounting to a total of 50 pounds. For 3 3 'eare shortness of bre^atn 
had been ver}' distressing, at times requiring her to stop and rest before 
she could speak. Spells of vomiting ivere frequent and always followed a 
meal in which some article of food had disagreed with her. Her apijctite 
had been poor for many years, and she had confined her diet largely to 
cereals because of the epigastric pain. There had been alternate constipa- 
tion and diarrhea, but no history of any previous dermatitis. _ 

Examination: the skin was very dr}' and rough over the entire boo.', 
and in many small areas there was marked desquamation. In cacli lian 
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there was an area 18 by 12 centimeters in which the skin was very rough 
and pigmented, giving it a dirty yellowisli color. Above each heel across 
the tendo AchiUis the skin was in large, rough, pigmented folds. The hands 
were rough, and especially across the knuckles, the skin was pigmented. 
The reflexes were moderately exaggerated, with slight general spasticity. 
The mental responses were slow. The basal metabolic rate was —3. 
Achlorhydria was present. 

Liver extract was begun May 17, 1932 and on June 14, 1932 the patient 
was discharged clinically well. One month after leaving the hospital her 
weight had increased 40 pounds. There was no evidence of pellagra, all 
symptoms having completely disappeared. At this time this woman was 
doing her houservork and also helping in the fields. 

A report from this patient on January 24, 1933, indicates that the mental 
responses and body weight are normal . The skin on the forearms is slightly 
rough. The gastrointestinal tract is showing some disturbance, evidenced 
by occasional indefinite abdominal pains. However, she has drifted back to 
her old habit of restricting her diet. _ In all probability there will be a re- 
currence of the pellagra syndrome this summer. 

Case 13.— Mrs. H., white, aged 42 years, a farmer’s Avife, was admitted 
to the hospital August 6, 1932. Three years previously .while 7 months 
pregnant, she had an acute illness which was diagnosed influenza, but she 
delivered normally at term. Since that time she had graduall}’’ lost weight 
and strength. For the past 6 months she had been practically helpless 
due to wealcness and stiffness. And for the past 2 months she had been 
confined to the bed. 

Examination revealed a marked general spasticitj'’ with greatly increased 
reflexes. Walking was slow and unsteady. The face was expressionless. 
The tongue could not be protruded bejmnd the teeth and swallowng was 
difficult, the food regurgitating through the nose. The arms were strongly 
flexed at the elbows and the hands held across the chest with the thumbs 
doum into the palms. The arms could be only partially extended by force, 
and this was painful. The speech was very slow and deliberate and almost 
unintelligible, A pregnancy of 4_ months complicated the picture. The 
abdomen was greatly distended with gas. The skin was dry, and in each 
flank there was a large area in which the sldn was rough and pigmented. 
The face, neck, and lower legs up to the knees presented a yellowisli tanned 
appearance as if sun burned. The general picture was that of a Parkinsonian 
syndrome and pellagra. 

The patient had daily injections of 2 cc. of liver extract, beginning August 
12, 1932, and continuing until October 12, 1932, except for 1 week when 
they were discontinued inadvertently. Improvement was noticed after the 
first week and was continuous until the patient was discharged October 12, 
1932. After 1 month of treatment the muscular spasticity had improved 
sufficiently for her to fold surgical dressings. At the present time, 1 month 
after leaving the hospikal, the improvement is continuing, although no 
liver extract has been given except orally since her discharge. The facial 
expression is noAv nearly nonnal . No difficulty is ex^perienced on swallovong. 
There is no rigidity of the neck muscles. The left arm shoAvs some spas- 
ticity and is held in flexion, but can be .straightened AA'ithout pain. The 
ajApetite is normal. The gait is steady. The pregnanev is developing in an 
apparently normal manner. The tanned appearance of the skin has dis- 
appeared, except on the face. This patient is noAv doing her housework 
including the cooking for a family of 5. 

Baker, Bradley and Longcopc,^ in a study of the effect of liver 
therapy on^ the neurological manifestations of pernicious anemia, 
found that iinproATinent was noted in 59.9 per cent of the signs and 
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sjTnptoms in S patients after more than 10 months’ treatment. 
Continuous treatment of neurological manifestations of pellagra 
with liver extract may likewise cause more improvement than 
formerly as is evidenced in the above case. 

Case 6.— Viola W., mulatto, laundress, aged 28 years, married, was 
admitted to the hospital on July 7, 1932, complaining of extreme weakness 
and abdominal pain. For 3 months she had been feeling weak, lost her 
appetite, and her abdomen began to distend with gas. Her hands and feet 
began to get black 3 weeks before admission. One week later her mouth 
became sore, and sores appeared on her hands. 

Examination: the most noticeable sign was a very marked emaciation, 
so extreme that she could not stand without holding to the bed. There was 
a slight general spasticit 3 ^ with the elbows and knees flexed. The knee 
jerks ■were greatlj’’ e.xaggerated. There were fine tremors of the fingers and 
tongue. Mentall}' the patient was slow. Depression was so marked that 
she did not notice what was going on about her. The abdomen was dis- 
tended and extremelj'^ tender throughout. The mucous membrane of the 
mouth was fiery red. The tongue was tlu'ck, red, and had several small 
necrotic ulcerations. The skin across the backs of the hands, tops of the 
feet and lower abdomen was a soot}' black. Across the knuckles of each 
hand was a thick black crust vdth multiple small bleeding points. Around 
the vagina there was an inflamed area about 2 inches wide which showed 
less pigmentation than the other areas. The temperature was 101° F., 
and the pulse rapid. The red cell count was 4,250,000, and hemoglobin 80 
per cent, white cells 7600. 

Liver extract was begun July 12, 1932, and 1 week later the crusts on 
the backs of the hands were easily peeled off with tissue forceps. The under- 
ling skin was smooth and free from bleeding points. The temperature 
varied from 101° to 102° for the first week. For the next 2 weefe it was 
irregular and rose at times to 101°, after which it remained normal. The 
appetite W'as normal after 1 week’s treatment. General improvement 
began early and continued rapidly. The patient was discharged from the 
hospital August 27, 1932, free from pellagra S}'mptoms and much improved 
in weight. We have not been able to follow this patient since her discharge. 

With our former cases in this hospital the death rate has varied, 
but normally, wu'th the dietary form of treatment, we would have 
expected probably 4 or 5 deaths in a series of 22 cases. In the 
present series no deaths have occurred. In all probability Cases 6, 
10 and 13 of this series would have died if the treatment had been 
dietarj’ alone. 

Strong evidence has recently been developed which seems to prove 
that a close relationship exists between pellagra and peniicioiis 
anemia. Strauss and Castle*® have shown that the “extrinsic” factor 
concerned in the production of pernicious anemia is definitely 
related to vitamin B;, if not vitamin B; itself. 

Conclusions. 1. Twenty-two unselected cases of pellagra were 
treated with liver extract intramuscularly without a tieath and with 
ra])id marketl clinical imjwovemcnt. We believe that severe eases 
in cither young or old jjcojde, which often jwove fatal in a short 
time, can be treated successfully with liver extract. 

2. In jjatients with severe mental depression or marked gastro- 
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intestinal disturbances who refuse to eat, this method of treatment 
will give quicker results than dietary treatment. 

3. It is simple and much easier to carry out than dietary treat- 
ment. 

4. A combination of liver extract and the usual dietary treatment 
would probably give better results than either alone. 

5. The time of hospitalization is greatly reduced. 
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This final report of the Committee on the Costs of Medical Care has 
alreadj" been so -nddely discussed that in a general ■way its contents are 
doubtless knoum to the medical profession — and well thej^ should be, too, 
as the topic is undoubtedlj' the most important that will come to this genera- 
tion of medical men for its decision. And decided it must be, if not by the 
profession, then by others for them. The time, ability and energy put into 
amassing and correlating the material for the 28 reports of which this is the 
summarj’’ ■ndll hardly ever be equalled for this purpose again; so that what- 
ever our reactions to the conclusions presented, we much recognize our debt 
to the small group of men who initiated the study and to the foundations 
that made the studj'’ possible. 

And how can this report best serve the problem — which can be crudety 
stated as: how to proidde adequate medical at feasible costs. The interpre- 
tation of “adequate” is the greatest obstacle in the way of accepting the 
majority^ report and the Reviewer agrees vdth its critics that it is difficult 
to visualize a liighl}' organized group sj'stem of medical care that will pre- 
serve the necessarj'' inffitydual relation of physician to patient and avoid 
the mechanical inefficiencj’- of governmental agencies and the eidls of polit- 
ical control on the one hand or the unnecessar}’’ e-vploitation of unscrupulous 
private combines on the other. No reason is apparent wh}’’ medicine should 
take this plunge rather than any other of the basic activities of our national 
life and certainl}’' the experiences of the various national health insurance 
schemes in Europe should not lead us to copy them. The minority report, 
on the other hand, though it recommends the careful trial of new methods, 
is in effect so unreservedlj"^ a bid for a slahi quo which has proved increasingly 
impractical that it offers but little constructive guidance to a solution of the 
problem, especially of its “feasible cost” element. We cannot but regret, 
then, that the Committee did not content itself with a presentation of facts 
and, resisting the pressure that of course would be exerted for a statement of 
recommendations, allow the situation to continue to evolve along the slow' 
and painful fines of trial and error, and the gradual formation of national 
opinion. The facts presented do not give adequate basis faction and we do 
not believe tliat Social Studies have advanced to the point “that Social 
Evolution may be guided wiscl}'.” The times do not yet seem ripe to have 
any revolutionar}' change in this fundamental item of ciidc sendee forced 
into operation and the premature effort which this report may precipitate 
■ttdil necessarily produce more heat than energ}'. 

There is one detail about the high cost of medical care that lyc have not 
seen cmiihasized— namely, the unncces.sary costly procedures in handling 
simple cases, which after all constitute Avell_ over 90 per cent of the casc.s 
seen by physicians. Granted the practitioner’s recollection of needed 
“thorough s'tudj' of the case” in teacliing students. Ids fear that the halt 
educated family or friends of the patient will otherwise think he is being 
neglected, the estimate of what the traffic will stand and many similar 
psychological reasons, nevertheless the eril of unnccessarj’ cxjiense to tiic 
patient looms ominoti.'-’h'. If the sick of the nation could be given adequa c 
c.arc without frill.s, wc suspect that by this stop alone the high cost of medical 
care would bo materially lowered. The lialf billion dollars wasted annua J 
on quacks and nostrums is another item worth rcmcd 3 ung. b- 
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Publications of the Committee on the Costs of Medical Cake. No. 
22. The Fundameniah of Good Medical Care, An Outline of tlie Funda- 
mentals of Good Medical Care and An Estimate of the Service Required 
to Supply the Medical Needs of the United States. By Rogek I. Lee, 
M.D., and Lewis Webster Jones, Ph.D., Assisted by Barbara Jones. 
Pp, 302; numerous tables. Chicago: The University of Chicago Press, 
1933. Price, $2.50. 

Although it is far beyond our space limitations to review all the publica- 
tions of the Committee on Medical Care, we must make an exception for 
this item on account of its wide sphere of usefulness. Rerusal of the first 
90 pages by the “intelligent layman” would go far toward reducing pre- 
valent misconceptions about the medical profession, wliile the remaining 
section on the medical needs of the people would be equally illuminating 
to physicians. We agree, too, that “the proidsion of good medical care is 
largely a question of organization and costs,” a problem to be solved in 
part at least by conscious redirection of medical activities. “The actual 
provision of adequate medical care must therefore wait upon a practical 
solution of the problems of economic organization, in wliich the questions of 
cost and the means of payment are paramount. It involves also the solution 
of difficult problems of technical organization, which will_ assure not only 
quantitative sufficiency, but above all the quality of service which can be 
realized only by the maintenance of the traditionally high standards of the 
medical professions.” E. K. 


How TO Budget Health. Guilds for Doctors and Patients. By Evans 

Clark, Director, Twentieth Century Fund, Inc. Pp. 32S; 12 illustrations. 

New York: Harper & Bros., 1933. Price, $4.00. 

This work, published by the Twentieth Century Fund, whose President, 
Edward A. Filene, was one of those most active in the formation of the Costs 
on Medical Care, may be looked on as a sequel to the publications of that 
Committee. Focussing on the principles of group practice and group pay- 
ment recommended in the majority of the Committee’s report, this book is 
a layman’s advocacy of a “ medical guild plan.” A franldy ex parte presenta- 
tion, it suffers from the defects of unbalanced partiality as well as from a lack 
of appreciation of the basic importance of the individual relation of doctor 
to patient. As a clear presentation of a definite plan from one side of the 
doctor-patient combination, it is a mseful adjunct' to the Committee’s 
literature. E. K. 


Acro>!bgaly. By F. R. B. Atkinson, M.D., C.AI., Edin. Univ. With 
a Foreword by Sir Arthur Keith. Pp. 260; 3 illustrations. London: 
John Bale, Sons and Danielsson, Ltd., 1932. Price, 21s. 

The author furnishes a digest of the clinical appearance, pathological 
anatomj , sjunptoms and causes, the course of the disease, the various types 
pathogeny, diagnosis and treatment of this affection. 

’The literature has been thoroughly sifted and from 1319 cases elaborate 
tables present tlie results of removal of the pituitary gland, the analv.sis 
of postmortem examinations, description of the eye conditions, and clinical 
smptoms and a full bibliography covering 64 pages and 1000 references, 
u’ hue no original work is presented (except for three illustrations of one 
tj plcal case), the vork constitutes a most valuable compeud of the subject. 
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The publishers have done their full part with splendid paper and print. 
Perhaps the section on laboratory technique (page 63) should be expanded 
in such a way as to cover sporotrichum, blastom 5 'ces, monilia, and so forth, 
in wiiieh case it would deser\-e a more independent position— perhaps among 
the fundamental considerations. 

These technical errors do not in any way detract from the value of the 
book as a whole, which has been most useful in bringing together the widely 
scattered mycologic information on one hand, vnth the clinical features 
which have already become much more widely' kno’svm. The book finds no 
counterpart in the English language, and if for no other reason merits place 
in mycologic literature. Jacobson has rendered a distinct service in bringing 
together a notable accumulation of mycological information. 

F. W. 


The Psychologic Effect op Menstruation. By' Mary Chadutck. 

Pp. 70. New York and Washington; Nervous and Mental Disease 

Publishing Company', 1932. Price, S2.00. 

The odd and abnormal doings at the menstrual period are here given 
free Freudian interpretation. Upon primitive woman, it is intimated that 
the seemingly' cruel restrictions imposed, may' have been necessitated by 
her own aberrancy'. N. Y. 


BOOKS RECEIVED. 


NEW BOOICS. 

Asthma, Hay Fever and Related Disorders. By Samuel M. Feinberg, 
M.D., F.A.C.P., Assistant Professor of Medicine and Attending Physi- 
cian in Asthma and Hay Fever Clinic, Northwestern University Medical 
School; Attending Phy'sician, Cook County' Hospital, Chicago. Pp. 124; 
8 illustrations. Pliiladelphia; Lea & Febiger, 1933. Price, S1.50. 

A Standard Classified Nomenclature of Disease. Compiled by' The National 
Conference on Nomenclature of Disease. Edited by' H. B. Logie, M.D., 

C. M., Executive Secretary'. Pp. 701. New York: The Commonwealth 
Fund, 1933. Price, S3.o0. 

Jrrlumcr der Mcdizin. Neiie Gedanken fiber das Bhit- nnd Nicrcn-problem. 
By Kurt Bergel. Pp. 92; 18 illustrations. Leipzig: Bong & Co., 1933. 
Price, 3 M. 

The Committee on the Costs of Medical Care. No. 22. The Fundamen- 
tals of Good Medical Care. An Outline of the Fundamentals of Good 
Medical Care and an Estimate of the Sen'ice Required to Supply the 
Medical Needs of the United States. By' Roger I. Lee, M.D., amt 
Lewis Webster Jones, Ph.D., Assisted by’ Barbails. Jones. 1 p. 30-, 
numerous tables. Chicago: The University' of Chicago Pres^ Uod- 
Price, S2.50. Abstract No. C 2. The Purehasc of Medical Care rimnigii 
Fixed Periodic Payments. By Pierce Williams. _ Pp. 18. 'Washington, 

D. C.: The Committee on the Costs of Medical Care, 193L. (ao 
price given.) 

Nurses. Production, Education, Distribution, and Pay. Report by the 
Committee on the Grading of Nursing Schools, presenting a few ol uic 
outstanding findings from the 2-ycar study of nursing economic.^ wmen 
it carried on in order to secure a fast basi.s for grading schools of 
Pp. 36; 11 illustrations. New York: Committee on the Grading 
Nursing Schools, 1930. 
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How (o Budget Health. Guilds for Doctors and Patients. By Evans Clabk, 
Director, Twentieth Century Fund, Inc. Pp. 328; 12 illustrations. New 
York; Harper & Bros., 1933. Price, S4.00. (For Review see page 575 
of this Journal.) 

Chemical Wave Transmission in Nerve. Based on the Liversidge Lecture 
Delivered at Cambridge on May 13, 1932. By A. V, Hill, F.R.S., 
Foulerton Research Professor of the Royal Society; Honorary Fellow of 
Eng’s College, Cambridge. Pp_. 74; 13 illustrations. New York; The 
Macmillan Company, 1932. Price, $1.25. 

Office Surgery. By Fenwick Beekman, Visiting Surgeon, Belle\me Hos- 
pital; ^siting Surgeon, Hospital for the Ruptured and Crippled, etc. 
(Everyday Practice Series, Edited by Hablow Brooks, M.D.) Pp. 402; 
94 illustrations. Philadelpliia : J. B. Lippincott Company, 1932. Price, 
$5.00. 

Chronic Arthritis and Fibrositis. By Bernard Langdon Wyatt, M.D., 
F.A.C.P., Director, The Wyatt Clinic, etc, Pp. 201; 17 illustrations. 
Baltimore, William Wood & Co., 1933. Price, $3.50, 

Food in Health and Disease. By Katherine Mitchell Thoma, B.A., 
Director of Dietetics, Michael Reese Hospital, Chicago. Pp. 370. 
Philadelphia; F. A. Davis Company, 1933. Price, $2.76. 

Procedures in Ttibercidosis Control for the Dispensary, Home and Sanatorium. 
By Benjamin Goldberg, M.D., F.A.C.P., F,A.P.H.A., Associate Pro- 
fessor of Medicine, University of Illinois; Formerly Medical Director and 
Member and Secretary, Board of Directors, City of Chicago Municipal 
Tuberculosis Organization. With a Chapter on Sanatorium Planning 
by Thomas Kidnbr, New York City, and an Introduction by David J. 
Davis, M.D,, Ph.D., Dean of the College of Medicine, University of 
Illinois, Chicago. Pp. 373; 54 illustrations. Pliiladelpliia : F. A. Davis 
Company, 1933. Price, $4.00. 

Case Studies in the Psychopathology of Crime. By Ben Karpman, M.D., 
Psychotherapist, St. Elizabeth’s Hospital; Professor of Psychiatry, 
Howard University, Washington, D. C. Pp. 1026; 14 charts. Wash- 
ington, D. C.: Mimeoform Press, 1933. Price, $12.00. 

The Medical Clinics of North America, Vol. 16, No. J (Boston Number— 
January, 1933). Pp. 256; 33 illustrations. Philadelphia; W. B. Saun- 
ders Company, 1933. 

The Action of the Living Cell. Experimental Researches in Biology. By 
Fenton B. Turck. Pp. 308; 17 illustrations. New York: The Mac- 
millan Company, 1933. Price, $3.50. 

Crimes and Criminals. By Willeui A. White, A.M., M.D., Sc.D. Pp. 
270. New York; Farrar & Rinehart, 1933. Price, $2.50. 

Physical Chemistry of Living Tissues and Life Processes. By R. Beutner, 
M.D., Ph.D., Professor of PharmacoIog 5 % School of Medicine, University 
of Louisville. Pp. 337; 79 illustrations. Baltimore: The Williams & 
Yilkins Compau 3 ', 1933. Price, $5.00. 


NEW EDITIONS. 

Cakhm Mclalmlim^ and Calcium Therapy. By Abr.aham Cantarow, 
M.D., Instructor m jMedicine, Jefferson Medical College, etc. With a 
lorcword by Hob.art Amory Kare, B.Sc., iM.D., LL.D., Late Professor 
of ihcrapoutics. hlatcna hledica and Diagnosis in the Jefferson hledical 
College Ip. 262 Second edition, thoroughly revised. Philadelphia: 
lAia & lobiger, 1933. Price, $2.50. 
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PROFESSOR OF 5IBDICINB, TDIANE UNIVERSirr OF LOUISIANA, NEW ORLEANS. 


Effect of Dietary Calcium and Phosphorus on Toxicity of Lead in the 
Rat : Rationale of Phosphate Therapy. — Several years ago Aub and his 
assoeiates presented a scientific therapeutic rSgime in lead poisoning 
based upon the fact that tlie metabolism of calcium and lead apparently 
has a definite parallelism. When there is a negative calcium balance, 
calcium, and lead if it is present in the body, is deposited in bone. 
With a positive calcium balance there is an increased elimination of 
calcium and lead. The solubility of lead phosphate is analogous to 
calcium phosphate, so that the lead is deposited in the bone in a manner 
similar to that of calcium. The addition of calcium salt to diets in gen- 
eral results in an increased storage of lime salts in the bone trabeculte. 
It was also thought by Aub tliat the deposition of lead in tlie bone 
might be almost instantaneous. This, howcA^er, has not been proven 
and seems to be unlikely. In this new study, in so much as improved 
calcification of bone following the administration of calcium salts does 
not take place unless there is adequate phosphorus in tlie diet, the 
handling of the patient with lead poisoning has been undertaken on 
the basis that a certain definite proportion of phosphorus must be 
included with tlie calcium. Furthermore, on theoretic grounds alone, 
it is held that the aim of the treatment of lead poisoning is to deposit 
or excrete lead in an innocuous form, tlie phosphate and an abundance 
of foods containing phosphorus should be given. Suelung (Froc. Soc. 
Exp. Biol, and Med., 1932, 30, 248) tested the hypothesis that tlie 
introduction of large amounts of calcium without phosphorus merely 
diverts the available phosphorus to rid the body of excess calcium as a 
phosphate Math consequent interference 'W’ith the formation of lead 
phosphate. Thirty-two rats were used, di\'ided into S groups of 4 each 
and were given calcium carbonate, magnesium carbonate, lead carbonate 
and NajIIPOi in various preparations, together with viosterd. In 
some instances it was found that the animals recciwng latamin D died 
sooner tlian those which did not receive the %’itamin, suggesting tliat 
the ntamin diverted calcium phosphate into the bones and allowed the 
lead, uncombined %nth phosphate, to circulate freely witli tlic body 
fluids. In the Na 2 HP 04 group, wlicn the phosphate was adequate for 
both deposition ami excretion of both calcium and lead, the ammai.-; 
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did well. Some of the animals were fed the stock diet of lead carbonate 
until toxic and then were put upon calcium in one group or phosphate 
in another group. Those receiving the phosphate did well, while 
calcium-fed animals did poorly. When the phosphate was withdrawn 
and lead was substituted, the animals did very poorly. The sudden 
intake of calcium to excess liberated the stored lead causing toxic mani- 
festations. These results indicate that it is essential that a sufficient 
amount of phosphate be given in the diets of those people suffering 
from lead poisoning. Aub gives milk, which contains considerable 
calcium and abundance of phosphorus, but others, not realizing the 
importance of the phosphorus factor, give large doses of calcium salts 
other than the phosphate. The phosphate in conjunction with the 
calcium is important not only in depositing lead in the bones during 
the acute attacks but also in attempting subsequently the deleading of 
the individual. This can be done by giving a diet low in calcium and 
higli in phosphorus so that cations taken from the bone are eliminated 
as insoluble phosphates. 


SURGERY 


UNDEB THE CHA,BGB OF 

I. S. RAVDIN, B.S., M.D., 

J. WILIJAM WHITE PROFESSOB OF SUBGICAE BE8EARCH, HNIVEBSITy OF PENNSYLVANIA, 

AND 

C. G. JOHNSTON, M.S., M.D., 

INSTRUCTOR IN SURGERY, UNIVERSITY OP PENNSYLVANIA, 
PHILADELPHIA, PA. 


Antiseptics for Skin Sterilization. — During the past 10 years a number 
of organic mercurial preparations have been offered the profession for 
use in wound and skin sterilization. In each instance various claims 
have been made for the superior antiseptic properties of the new sub- 
stance. In 1925 Tinker and Sutton {Ann. Snrg., 1925, 82, 640) 
studied the efficiency and inefficiency of certain skin antiseptics. They 
found that if the slun was smeared with resistant nonpathogenic bac- 
teria, a soap and "water scrub for 2 minutes gave a skin free from bacteria 
in 30 per cent of cases. Careful ward preparation followed by an 
ether swab on the operating table gave a skin free from bacteria in 75 per 
cent of cases, and reduced the colonies in the remainder to a maximum 
of 3. They found that the selective action of antiseptics was so impor- 
tant that it seemed unwise to depend upon any single antiseptic for 
skin preparation. Their investigations lead them to the conclusions 
that iodin preparations and picric acid were too inefficient under 
ordinary circumstances to be depended upon. Five per cent acrifla\'in 
proved to lie the most efficient antiseptic which the authors investi- 
gated. A 5 per cent solution of mercurochrome in 50 per cent alcohol 
V as approximately as potent as 5 per cent iodin. One year later {J. Am. 
Med Assn., 1920, 87, 1347) the same authors stated that “iodin, trini- 
tiopiicnol, Harringtons solution, mercurochrome and potassium mer- 
ciuic ioditl will not kill most of the resistant and some of the le.ss 
rc.sistant, jiathogcnic bactcriji under conditions of perfect contact, and 
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are still less efficient if penetration is required.” They believed that 
the anilin dyes warranted further investigation and probably wider use. 
Since these papers the number which have been published on the 
subject is too length 3 ' to mention. Many are open to serious question 
from the standpoint of the technique involved while others have failed 
to use a sufficiently wide variety of organisms to warrant the claims 
made in the papers. The frequent sources of error very probably 
account for tire manj' contradictorj' notes which have recently been 
published. The antiseptic properties of the solution maj’^ vary witli 
the pH as was shown by Hiller and Stamler (J. UroL, 1929, 22, 699), 
Davis (Am. J. Med. Scl, 1921, 161, 251) and Todd (Laiicci, 1925, 2, 
1017). Browning, Cohen, Ellingworth and Gulbransen {Proc. 
Roy. Soc. London, 1930, 105, 99) and Morgenroth {Dcnisch mcd. 
Wchnschr., 1919, 45, 505) have shown that the presence of serum and 
proteins may affect the antiseptic properties of the solution. It is 
interesting that this fact is not considered bj' most of the pharmaceutical 
houses in advancing claims for the antiseptics which the.y are manu- 
facturing. It should be emphasized that culture experiments on 
different species may be misleading. 

Birkhaug (.7. Am. Mcd. Assn., 1930, 95, 917) found the bacteriocidal 
efficiency of mercurochrome was less than that of Jie.xjd-resorcinol, 
mercuric chlorid and iodin, but higher than that of phenol. In deter- 
mining the phenol coefficient of mercurochrome for different organisms 
the author found these to be as follows: S. aureus, 1.7; S. hemolyticus, 3; 
B. coli, 2; B. anthracis, 4.G; B. subtilis, 3.7. Simmons (J. Am. Mcd. 
Assn., 1928, 91, 704; J. Infcc. Dis., 1926, 39, 273; Snrg., Gyncc. and 
Obsi., 1933, 56, 55) found that a 2 per cent solution of mercurochrome 
failed to kill the S. aureus in 2 minutes or tlie S. scarlatinre in 5 minutes. 
It did, howe^•er, kill the S. pyogenes in 2.5 minutes. Simmons found 
that all mercurochrome solutions which he tried failed to kill the spores 
of B. anthracis in 3 hours, which was accompiishcfi by tincture of 
iodin in 1 hour. The papers of Tinker and Sutton (-7. Am. Mcd. 
A.ssn., 1926, 87, 1347), Reddish and Drake (J. Am. jSIcd. Assn., 192S, 
91, 712), R.vizlss, Severac and Moetscii (J. Am. Mcd. Assn., 1920, 94, 
1199), Simmons (J. Am. Mcd. Assn., 1928, 91, 704; Surg., Gyncc. and 
Obsi., 1933, 56, 55), Scott and Hill {J. Urol., 1925, 14, 135) and Scott, 
Hill and Ellls (.7. Am. Mcd. Assn., 1929, 92, 111) report contradictory 
results on the bacteriostatic and bacteriocidal properties of the various 
antiseptics used on the skin. A recent report bj' Gersiienfeld and 
Miller (.7. Am. Pharm. Assn., 1932, 21, S94) presents convincing 
evidence that the iiactcriocidal properties of certain of the proprictarj" 
organic mercurial preparations arc probably in large part due to the 
acetone and alcohol present in the preparations used for skin steriliza- 
tion in surgical practice. Although Reddlsh and Drake {•! . Am. Mfd. 
/Lwu., 1928, 91, 712) reported results from which tiicy concluded that a 
2 per cent acetone-alcohol solution of mercurochrome was ns efficacious 
as iodin, the recent studies of SiMMONS {Snrg., Gyncc. and 
56, 55) fail to confirm this, and Simmons infers tjiat Reddish has 
obtained similar data since liis pulilication. The churns that the neu 
organic mercurial antiscptic.s penetrate into the deeper tissuc.s of the 
skin and subcutaneous ti.ssucs liave not been confirmed l>.v more recent 
inve.stigations (von Oettingen, J. Am. Mcd. .-l.wn. 1932, 99, 
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Bisicwn, Prac. Soc. Exp. Biol. <nid Med., 1932, 30, 37). _ Tincture of 
iodin is probaljly the most commonly used skin^ antiseptic. Its chid 
disadvantage is that it frequently irritates the skin. An aqueous iodin 
solution has been proposed by ICarns (•/. Am. Pharm. Assn., 1932, 21, 
779) which is less irritating. Biskind (Proc. Soc. Exp. Biol, and Med., 
1932, 30, 37) found that Karn’s solution penetrated the skin more 
rapidly than did alcoholic solutions of iodin, and Gershenfeld and 
Miller (.7. Am. Pharm. Assn., 1932, 21, 894) found the antiseptic 
qualities of the two solutions similar. It is evident that we do not as 
yet have an ideal skin antiseptic. It should always be borne in mind 
that painting the skin with an antiseptic solution does not render the 
part bacteriologically sterile. All that one can hope to attain is relatii^e 
freedom from harmful bacteria. Cleanliness is of primary importance. 


THERAPEUTICS 


UJTDER THE CHARGE OF 

CARY EGGLESTON, M.D., 

ASSISTANT PROFESSOR OF CLINICAL MEDICINE, CORNELL UNIVERSITY MEDICAL COLLEGE, 

NEW YORK CITY, 

AND 

SOMA WEISS, M.D., 

ASSOCIATE PROFESSOR OF MEDICINE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASS. 

Renal Diathermy in Renal Hypertension.— Although employment of 
diathermy in kidney disease goes back a number of years, there is as 
yet no uniformity of opinion either as to its effects or its therapeutic 
value. In order to obtain specific data as to its effects Rausch {Dcidsch. 
mcd. Wchnschr., 1932, 58, 1440) conducted a considerable series of 
accurately controlled observations upon patients whom he divided 
into three groups as follows: Group I was made up of those with 
hypertensive nephrosclerosis in its early stages in which the hyperten- 
sion was definitely labile; Group II, the same type of patient in the more 
advanced stage where the hypertension was more or less fixed; Group 
111 comprised patients with chronic nephritis with its secondary hyper- 
tension. In the patients in the first group systematic diathermy car- 
ried out o\’er periods of several weeks brought about a significant and 
more or less lasting reduction in blood pressure although this was never 
brought down to a normal level, the average fall lying between 40 and 
GO mm. of mercury. These effects were observed to last for weeks or 
even months after the cessation of treatment. Striking as they were, 
the relief of subjective sjunptoms was even more pronounced in this 
group of patients. After a few treatments the tendency to vertigo, 
headache, the sense of pressure within the head, general hjqierexcita- 
bility anil sleeplessness all showed either marked diminution or dis- 
appeared practically completely. Similar though far less pronounced 
clfccts were produced in the second group. In this group, however, 
the reduction of blood pressure was insignificant and such benefits as 
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resulted from the treatment \ve limited cliiefly to some diminution in 
the subjective symptoms. In the third gi-oup no benefit was observed 
except by way of relief of symptoms especially of the persistent head- 
ache. The author discusses the probable mechanisms involved in these 
effects and points out that they rest chiefly upon an improvement in 
renal and e.xtrarenal blood flow, botli directly and probably indirectly. 
His technique consisted in placing an electrode of GO sq. cm. area over 
each Hdney posteriorly and a single lead electrode of 200 sq. cm. over 
the upper abdomen where it was held by a sandbag. This method of 
application appeared to place the kidneys most &ectly within the 
field of current. The current emploj'ed depended upon the patient’s 
sensitiveness to heat and usually lay between 1 to 2 amperes, and the 
duration of treatment between 45 and 60 minutes. The author feels 
that the method is of definite help in the treatment of tliese 3 forms 
of renal hypertension and that his observations define closely the 
nature and degree of benefits to be expected. 


PEDIATRICS 


UNDER THE CHARGE OF 

ALVIN E. SIEGEL, M.D., 

OF pmmDEtPBu. 

The Therapeutics of the Intravenous Drip.— Hyman and Hirshfeld 
(J. Am. Med. Assn., 1933, 100, 305) state that in hemorrhage or deliy- 
dration, the intravenous drip will directly restore the fluid volume. 
In the treatment of shock, the drip acts apparently as a corrective for 
the underlying abnormality in the distribution of the blood. The drip 
fulfills a twofold purpose in tlie management of infections. It functions 
both as a supportive measure and as the ideal route for the administra- 
tion of specific therapeutic measures. To the surgeon this method 
possesses value both as a prophylactic against unpleasant postoperative 
complications and as a tlierapeutic measure once these untoward ewnts 
have been established. It may act as a supportive to maintain tlic 
patient through a prolonged or shock-producing procedure, and it tends 
to prevent shock, postoperative thyrotoxicosis, and certain of the com- 
mon postoperative intestinal disturbances, such as nausea and \’omiting, 
postoperative distention of the stomach, and anuria. By means of the 
drip the normal level of the blood pressure may be maintained during 
spinal anesthesia and during exposure of tlie central ner%mus system, 
as during these conditions there may be marked and often alarming 
fall in blood pressure. The method is of value to the internist in the 
treatment of toxemias and metabolic abnormalities such as diabetic 
coma, uremia, diolcmia and the intestinal intoxications of infancy am 
childliood. The dextrose solution also supplies enerp’, particularly 
when the enteral routes of administration are not available, riicrc is 
also some reason to tliink tliat the method may be of value in renditions 
associated vnth osmotic and colloidal changes in the centra nerreus 
system sucli as occur in poliomyelitis and in encephalitis. In the mat 
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of the solution used the author’s experience was limited to tlnee fluids: 
physiologic solution of sodium chlorid, dextrose in physiologic solution 
of sodium chlorid, and blood. They found no occasion for the use of 
acacia. Dextrose, 5 or 10 per cent, in physiologic salt solution intro- 
duced at the rate of 2 or 3 cc. per minute will supply 3000 to 4000 cc. 
of fluid from 150 to 400 gm. of dextrose yielding from 600 to 1600 
calories and adequate salt. Where there is edema or any fear of salt 
retention, the dextrose may be given in distilled water. _ If glycosuria 
occurs, appropriate amounts of insulin may be added directly to the 
dextrose solution. Other drugs may be administered through the drip 
such as soluble hypnotics and morphin, epinephrin, digitalis and the 
like. It also furnishes a convenient avenue for the administration of 
blood. 


The Chemical Action of Sodium Citrate as a Cause of Certain Trans- 
fusion Reactions. — Dodd and Bryan {Am. J. Dis. Child., 1933, 45, 32) 
point out that dogs with certain chemical abnormalities of the blood 
arc very susceptible to sodium citrate. They show severe and sometimes 
fatal reactions following the injection of the amounts of citrate ordin- 
aril5’^ used as an anticoagulant in blood transfusions. It is probable 
that children with similar changes in the blood would have the same 
increased susceptibility to sodium citrate. Although studies on guanidin 
were not begun when it was first surmised that citrated transfusions 
were sometimes harmful, poor results have been seen in conditions that 
the authors now believe to be associated with increased guanidin in the 
blood. Guanidin is loiown to have toxic effect other than the production 
of nervous hyperexcitability and gastrointestinal irritation. Among 
these are disturbances in carbohydrate metabolism, brought about by 
interference with the normal metabolism of lactic acid. This condition 
as well as the nervous symptoms are relieved by calcium. The authors 
have found that the increase in guanidin level that is associated "vvith 
severe diarrhea is persistent until normal fluid equilibrium has been 
reestablished. Since calcium medication does not decrease the guanidin 
but'merely combats its effects, it seems obvious that any reduction of 
active calcium by the introduction of citrate might increase the toxic 
action of the guanidin even in cases in which no marked reaction is 
precipitated. This may account for tire earlier impression that children 
with gastrointestinal indigestion were sometimes made w-orse by trans- 
fusion of citrate. It seems to make no difference in the reaction whether 
the sodium citrate reaches the blood stream through gastrointestinal 
absorption or by direct injection. This suggests that tire oral adminis- 
tration of sodium citrate to combat acidosis may be dangerous for 
cliildrcn with gastrointestinal indigestion. The ill effects of citrated 
transfusions of blood in infants -wdth diaiThea may be prevented by the 
injection of calcium gluconate. As the disadvantages of the citrate 
juethod can lie so readily overcome by the pre\dous injections of calcium 
ghn-onate, the disadvantages arc outweighed by the ob^^ous advantages 
ol this method in children. While the intravenous injection of calcium 
.salts IS not always free from danger, it has been found that the slow' 
injection of from 3 to 10 cc. of a 10 per cent solution of calcium gluconate 
is a safe procedure. 
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Whooping Cough: A Study in Immunization.— Sauer {J.Avi.Mcd. 
yjsA7(., 1933, 100, 239) used from 7 to 8 cc, of a relatively fresh pertussis 
vaccine made from recently isolated, hemolj-tic strains. These he 
injected hj^jodermically in divided weekly doses and seems to have 
immunized an appreciable number of young susceptible children. Dur- 
ing the past 4 years about 300 non-immune children have been injected 
without any untoward effect. The local reaction is transient. The 
leukocyte count on the day of the last injection in 60 per cent of tlie 
cases ranged from 12,000 to 15,000 per c.mm., with the percentage of 
small Ijmiphocytes often increased. There have been 8 certain cohabita- 
tional or household exposures, and a total of 127 probable or transient 
or accidental exposures, without any cliild contracting whooping cough. 
The 8 cases of definite contact seem to lead to the conclusion that this 
amount of vaccine will protect, if the interval between injection and 
exposure is not less than 3 months. Of the 109 children in Group A 
in 82 instances there were intimate exposure without any child contract- 
ing the disease. Among the 94 children of Group B there were 29 such 
exposures without the development of a case. In Group C consisting of 
88 children there were 16 contacts without a case developing. This 
study is reported at the end of 4 years because the evidence seems suffi- 
ciently reassuring to encourage the testing of this metliod of immuniza- 
tion by others. Use of commercial strains are warned against as long 
cultivation in the laboratory lead to loss of virulence. 
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Clinical Observations on Tabetic Arthropathies (Charcot Joints).— 
Key (.1?)!. J. SjipMis, 1932, 16, 429) analyzes the records of 69 patients 
with various expressions of the Charcot arthropathy. He pomt.s out 
■that it occurs in from 4 to 10 per cent of tabetics and 25 per cent of 
cases of syringomyelia. It i.s distinctly a disease of late adult me, 
occurs more frequently in males, may involve multiple joint.s iuit 
mostly commonly affects the knee (39 cases), foot and ankle (29 cases), 
iiip (15 cases), spine (5 ca.ses); and joints of the upper cxfrcuutic.s 
rarely (4 casc.s). In tin's .scries of cases only 3 had hecn prccipitiiU'd In 
trauma. The onset may be very acute with apparent re.soltilion O' 
the joint with .subsequent reeurrence or more commonly the chrome 
phase .supcr\-enes. In all of the cases here reported there wa.s citlier 
clinical or serologic eridence of nenrosyphiiis. Onc-third of fuc c.i> s 
came .solely for relief of tlie joint condition and were unaware oi i s 
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constitiitionai buckground. The most constant pathologic finding^ in 
the entire group was abnormalities of the pupils, only 2 patients luving 
normal pupillary findings. Ninety per cent showed loss of deep reflexes. 
Among 60 cases subjected to serologic study, the Wassermann was 
positive in 19 and negative in 41 arid in 30 patients with spinal fluid 
findings, the spinal Wassermann was positive in 11 and negative in 19. 
While the author advocates aggressive active treatment of tlie under- 
lying neurosyphilis, he does not believe that treatment will prevent 
the development of a Charcot joint or stay the progress of a joint 
already undergoing this type of destruction. 


Syphilis and Th 3 nroid Disease With Special Reference to Hyper- 
thyroidism.— Netherton (Am. J. Si/ph., 1932, 16, 479) gives an ex- 
haustive review of the literature dealing witli the association of sypli- 
ilis and dysfunction of the thyroid gland and analyzes 62 cases from 
the records of the Cleveland Clinic to ascertain the proper management 
of such cases. The author cites cases in which syphilis produces a 
syndrome closely simulating hyperthyroidism, but the basal metabolic 
rate was within the range of normal. The author concludes that: (1) 
Antisyphilitic treatment should not replace surgical intervention in 
cases of active hyperthyroidism in syphilitic individuals, as operation 
followed by antisyphilitic therapy will prevent the cardiac damage 
which may result from the unnecessary delay. (2) SjTJliilis does ‘not 
interfere with the convalescence of these cases. (3) Pre-operative treat- 
ment is advisable but should not be too vigorous. (4) Patients having 
neurosyphilis associated with hjqierthyroidism are poor surgical risks, 
especially if there is mental deterioration. 
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Primary Diphtheria of Vulva in Childhood.— Having reviewed the 
Russian and German literature on the subject, Smorodinzeff (Zmimlhl. 
/. Gipudc., 1932, 56, 21 IS) concludes that primary diphtheria of the vagina 
and vulva in childhood is a rather unusual disease. After reporting 
3 cases of his own he sums up the factors which should aid in making 
the diagnosis. The most important symptom is painful urination and 
It is usually the reason for consulting the physician. There is general 
weakness and nervous restlessness, hut the body temperature is normal 
or only slightly elevated. Tlic c.xternal genitalia are markedlv edem- 
atous, much more so than is seen in gonorrheal vulvovaginitis The 
inguinal glands are enlarged and liard. There is a slight, hlood-tinced. 
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mucous discharge in contrast to tlie profuse purulent discharge seen in 
gonorrhea. On the ■\Tilvar mucous membrane can be found a gray or 
grayish green membrane -which is strongly adherent to the underljang 
tissues, -which bleed -when an attempt is made to remove the membrane. 
In gonorrheal infection the mucous membrane is usually very hyperemic, 
but in diphtheria there is a characteristic cyanotic appearance and, as 
a rule, several deep erosions are present. For positive diagnosis, of 
course, resort must be had to bacteriologic study. The treatment of 
this condition embraces the usual rules for tire treatment of diphtheria. 
Antitoxin should be given in adequate dosage remembering that intra- 
muscular injection is about six times as efficient as subcutaneous admin- 
istration, -while in very ill cases intravenous injection may be necessary. 

Surgical Accidents to Ureter. — Accidents to the meter during the 
comse of a pehne operation probably occm -ndth greater frequency 
than usually reported but, according to Be.vch (J. Urol., 1932, 28, 35), 
most of them can be forestalled. The risk is greater in vaginal hyster- 
ectomy and ocems not so often in ligating the broad ligaments as in 
seizing obseme ‘ffileeders” at the vaginal vault. The Wertlieim oper- 
ation is particularly treacherous and the originator of this operation 
is alleged to have had 44 meteral fistulse (6 per cent) follonnng his own 
technique. Precise anatomic knowledge, including morbid de\’iations 
and preliminary meteral catheterization for complicated cases, will 
prevent disaster. The meter is most often injmed in hysterectomy 
especially for cancer and frequently for the removal of intraligamentous 
tumors. The usual sequel is a meterovaginal fistula. Complete meteral 
section disrupts the nemomuscular mechanism of this organ and usu- 
ally dooms the kidney. The pace of kidney dissolution is determined 
somewhat by the remedial measme adopted. The best reparative 
measme is the implanatation of the proximal ureter into tlie bladder 
-when possible. Even ideal meteral anastomosis often culminates in 
segmental atony or strictme -with superimposed infection. Nephrec- 
tomy should be a last resort, since the other procedures transfer tlie 
load gradually to tlie opposite side, and it should never be done at 
the time of tlie accidental injury. 


OPHTHALMOLOGY 
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Amamosis in the Preeclamptic State.— According to Mayer {Xcii- 
iralbl. /. Gynah., 1931, 55, 3490), the occurrence of amaurosis ns the 
initial s\-mptom of an eclampsia does not increase the seventy oI tjic 
prognosis for tlie life of tlie mother, and conservative treatment can lx 
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employed, il desirable in the interests of the child, if the general condi- 
tion and renal function of the mother warrant. In ascertain percentage 
of cases the amaiu-osis is thought to be a functional disturbance without 
an anatomic basis. No fundus changes are present and the vision spon 
returns to normal. In other cases, retinitis, hemophages or retinal 
detachments are present. In such cases immediate induction of labor 
is necessary to save sight. As a rule, amaurosis is only a precursor of 
true eclampsia, and convulsions will soon follow. In an occasional case, 
however, imder conservative management, vision returns to normal in 
a few days and the pregnancy continues to term without further com- 
plications. Treatment by means of lumbar puncture to reduce the 
intracranial pressure, and by venesection to lower the blood pressure 
and for its detoxicating effect, seems to have little influence on the 
amaurosis. The same holds true for intradural injections of normal 
pregnant serum. The luminal, Stroganoff, and hunger-diet measures 
for the control of the convulsions seem not to affect materially the 
course of the amaurosis. To summarize, latent eclampsia vnth amauro- 
sis as the initial symptom should be handled in the same way as eclamp- 
sia without amaurosis. Conservative treatment is usually of little 
value from the standpoint of the child because of the frequency of intra- 
uterine death, but, from the standpoint of the life of the mother, carries 
no greater risk than in eclampsia without amaurosis. For the conser- 
vation of the future vision of the mother, delay should be considered 
only if the fundus is normal. 
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Vidian Neuralgia.— Vail {Ann, OtoL, Rhinol. and Laryngol., 1932, 
41, 837) says that “vidian neuralgia” is a pain of neuralgic character 
in the nose, face, eye, head, neck and shoulder, occurring in severe 
attacks. These cannot be caused by any external stimulation, are not 
relieved by opiates and are not associated with any subjective loss of 
sensation. The attacks are most typically unilateral, are often nocturnal 
and may or may not be associated vdth subjective symptoms of a nasal 
sinusitis. After enumerating the various subjective and objective 
findings of Sluder’s sphenopalatine ganglion neiualgia, the author refers 
to his previously reported case {Arch. Snrg., 1929, 18, 1247) of sphenoid- 
itis which presented “not only the posterior symptoms hitherto assigned 
to irritation of the vidian nerve, but also the anterior s;>Tnptoms whicli 
Sluder felt were due to irritation of Meckel’s ganglion. Believing 
Sluder to be in error by attempting to differentiate between spheno- 
palatine ganglion neuralgia and vidian neuralgia, and that the symptoms 
in the condition imder discussion are due .to an irritation or inflamma- 
tion of the vidian nerve and not to any conditions affecting directly 
the sphenopalatine ganglion, the author quotes anatomic facts to 
refute Sluder’s experiments and “to show that it is impossible to 
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stimulate the vidian nerve in the sphenomaxillary fossa vitliout involv- 
ing the sphenopalatine ganglion.” Of his 31 personal cases, 28 were in 
females. He coneludes that treatment should be directed towards the 
disease in the sphenoidal sinus. 

Adenoids and Upper Respiratory Disease (Common Cold) in Adults — 
Purposing to ascertain any existant relationship between the presence 
of the pharjmgeal tonsil (adenoids) and the frequency, severity and 
type of attack of the common cold in adults, Gafafee {Ann. Otol, 
Rhinol. and Laryngol., 1932, 41, 517) conducted a series of observations 
on 252 men and 65 women. Investigations extended over the 35 weeks 
from October, 1929, to June, 1930. Of the entire group of 317 persons, 
235 showed adenoids. As portrayed in the author’s tabulations, the 
presence or absence of adenoids did not seem to make any significant 
difference in respect of frequency, severity, or tjq)e of attack of upper 
respiratory disease (common cold). 


RADIOLOGY 
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Rqentgenologic Manifestations of Giant-cell Tumor.— In a series of 
86 proved cases of giant-cell tumor, 2 roentgenologic tjqjes of growth 
have been encountered with approximately equal frequency by Kirki.tn 
and Moore {Am. J. Rocnt. and Rad. Thcraj)., 1932, 28, 145). The 
first variety has been accurately described by many observers. It is 
a central tumor, situated most often in the end of a long bone, and it 
exhibits trabeculaj and expands the cortex but does not break through 
it. Other tumors of bone which may be confounded with this type of 
giant-cell tumor are enchondromas and cysts of bone. In the second 
type of giant-cell tumor trabeculation is conspicuously absent. The 
roentgenograms give evidence of homogeneous lysis of the afiected 
area; the cortex is not only expanded but is dissolved wholly or in 
part, and the tumor projects into the soft tissues. In manj’ cases tlic 
irregularly destroyed cortex has tlie appearance of a thin layer of 
melting ice. This variety of giant-ccll tumor might be mistaken for 
primary sarcoma or a massive metastatic growth. Giant-ccll tumor is 
not necessarily confined to the end of a long bone; e.xccptionally it may 
occur elsewhere in the shaft. IJesidcs' the long bones, the bones of the 
face, tlic vertebrre, the ribs and the tarsal bones arc subject to the 
disease. In this series outstanding differences from other series reported 
were not observed in respect to age and sex of the patients or duration 
of the disease. 
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Roentgenologic Evidence of Fetal Death.— From roentgenologic 
studies of 176 cases of pregnancy including 16 cases in which the 
fetus was dead, Schmitker, Hodges and Whitacre (Am. J. Roent. and 
Rad. Therap., 1932, 28, 349) draw the following conclusions: Roent- 
genographic demonstration of overlapping of the skull bones of a fetus 
in view is fairly reliable evidence that the fetus is dead, provided the 
patient is not in labor and that care has been taken to exclude pseudo- 
overlapping due to the overlying images of sutures and fontanelles. 
Absence of overlapping means little. Conclusive evidence is lacking 
as to the exact relationship between the datum of fetal death and the 
development of the sign but all agree that some time must elapse. A 
faint fetal shadow may mask overlapping; hydrocephalus may prevent 
its development. Spinal angulation and thoracic collapse aijpear to 
be of doubtful value as criteria of fetal death. It is dangerous to 
diagnose decalcification in every instance of a faint or blurred fetal 
shadow, because early in pregnancy the appearance may be due to a 
failure to calcify rather than a loss of calcium previously present, and, 
even in well-calcified skeletons, excessive amniotic fluid, respiratory 
mo^'^ement and many technical factors can produce the same appear- 
ance. Furthermore, quantitative information is lacking as to the cal- 
cium content of the human fetus, either macerated or normal, and some 
embryologists and clinicians insist that no decalcification occurs in 
maceration. Anthropometric data published by Scammon and Calkins 
allow a reasonably accurate opinion as to the age of a fetus if its occipito- 
frontal diameter is known. Even with very coarse roentgenographic 
measurements of this diameter, Roentgen estimates of fetal age have 
agreed surprisingly well with the actual age (as estimated from men- 
strual or delivery dates) in a considerable number of cases. Disproportion 
between ages thus calculated and the supposed duration of gestation 
constitutes a valuable criterion of fetal death and accurate fetom- 
etry by stereoroentgenographic methods ought to improve the validity 
of the diagnosis. Absence of any or all of the criteria does not exclude 
the possibility that a fetus is dead because they all depend upon the 
degree of maceration. It seems Avorth Avhile, therefore, to point out 
that the roentgenographic diagnosis of movement of a fetal part occur- 
ring during the Roentgen examination constitutes conclusive evidence 
of fetal life. 

NEUROLOGY AND PSYCHIATRY 
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Psychiatry in the Children’s Institution.— AIarkey (Am. J. Ortlio- 
psyrhlni., 1932, 2, 25) discu.s.scs the relationship of the psychiatrist to 
tiic children in an orphanage. In the opinion of the assistant superin- 
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tendent of the institution, a man who has been intensively psycho- 
analyzed, the_ psychiatrist maj-- influence the general mental hygiene 
normally carried on in the institution, but his main service has been to 
treat directly children whose resistances are great and complex, whose 
behavior tends to be antisocial and whose personalities appear to be 
cracking under the strain of life. The ps 3 "chiatrist’s contacts have 
tended to resolve conflicts, to realign mental powers, to develop for 
such children a personal ally. The fairly well integrated children are 
enabled to find better values in life and discontent has been softened; 
therebj'- preventing unacceptable reactions. The author believes the 
psychiatrist has not been as helpful witli antisocial as •with shut-in 
children, perhaps because the former pass through all of tlie adminis- 
trative levels first. The director of the after-care ser\'ice believes tlie 
psj^chiatrist has been of great help in the development of wholesome 
attitudes on the part of the children toward their postgraduate life 
and its problems, that he has helped her to understand their problems 
better and to handle them more successfully. She adds that the 
friendly relationships established bj-^ the psychiatrist with children 
before their graduation makes it a simple matter to continue the contact, 
through intensive correspondence, even in instances where the cliildren 
have gone to distant cities. The psychiatrist believes that he has 
become an integral part of the medical and social organization of the 
institution, but finds that his functions are limited because they overlap 
and might tend to repeat the professional angle of the administrative 
function. This, therefore, makes him less important and a less absolute 
support than the physician is in liis field. He has, in psj'chiatric 
fashion, also avoided the use of absolute insistence on carrjdng out his 
recommendations and has tended right along to avoid encroaching on 
the administrative prerogative of decision. This has tended furtlier 
to make liim positive than the physician. An objective atmosphere 
has developed with a resultant lessening of dramatic reactions to acute 
problems and a probable decrease in the incidence of major problems. 
Treatment is now almost automatically’^ based on cause; taboos and 
repressions play a minor part in discipline, and metliods are now seen 
to be more valuable than results. 
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The Systemic Effects of Histamin in Man. — An investigation njwn 
the effects of histamin administered in(ravenou.sbv in the human sin>- 
ject has been recently carried out by Wf.iss, Jlouu and Ei.i.ts (Arc/i. 
Int. Med., 1932, 49, 3G0). .’Vn average dose (O.OOl mg.) was found to 
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produce fiusliing, an increase in the heart rate, electrocardiographic 
changes and a slight fall or rise in blood pressure. An increase in the 
pressure of the cerebrospinal fluid with a dilatation of the small cerebral 
'vessels was also observed. The above changes occurred very rapidly 
and disappeared 2 or 3 minutes after tlie injection. Continuous intra- 
venous administration of histamin in general produced similar effects, 
which lasted as long as the drug was given. Cardiovascular response 
depended upon the rate rather than the duration of the injection, the 
cardial output being increased and the blood pressure remaining essen- 
tially unaltered. An elevation of the basal metabolic rate and a slight 
rise in the hemoglobin combining power ivere also noted. The respira- 
tory mechanism was not appreciably affected. No subjective or objec- 
tive changes were observed following the oral administration of histamin, 
even in massive doses. Attention is drawn to the similar effects of this 
drug and physical exercise. The absence of a fall in blood pressure 
and the failure of even toxic doses to produce symptoms of shock in 
the human subject would tend to discredit the r61e ascribed to histamin 
in the production of this condition. 


Experimental Thromboangiitis Obliterans.— Hobton and Dorsey 
(Arch. Path., 1932, 6, 910) in a series of experiments carried on over a 
period of 2| years, report that they were able in many instances to pro- 
duce vascular lesions in rabbits, similar to if not identical with the human 
lesion in thromboangiitis obliterans. This was accomplished by bac- 
terial injection, or implantation of tissue known to be infested by similar 
organisms. The bacteria were cultured from 56 patients with tluombo- 
angiitis obliterans, and 10 patients with arteriosclerotic disease of the 
lower extremities. The organism most commonly present was a pleo- 
morphic streptococcus. In addition green streptococci, staphylococci 
and Gram-negative bacilli were found. In a word, the authors were 
able to produce, in a fair number of instances, the described lesions with 
endothelial proliferation and thrombosis, by injection of pleomorphic 
streptococci, either intravenously or intramuscularly. The strepto- 
cocci were those found in pure culture in bloodvessels of patients known 
to have thromboangiitis obliterans. Portions of vessels from patients 
with thromboangiitis obliterans were imbedded adjacent to femoral 
vessels with 24.1 per cent positive results. Results were 23.8 per cent 
positive in intramuscular injection, and 15.3 per cent positive in intra- 
venous injection. Injection of organisms obtained from extracted 
teeth, tonsils and other foci of infection in thromboangiitis patients 
gave entirely negative results. The authors state that as far as they 
know, these are the first lesions of tliis type that have been produced 
in e.xperimental animals and suggest that the disease is of infectious 
origin, possibly with the streptococcus as the etiologic agent. 


The Induced Development of Nonacid-fast Forms of Bacillus Tuber- 
culosis and Other Mycobacteria. — Since Koch, bacteriologists have 
been aware of the existence of nonacid-fast forms of the tubercle l)acilli. 
Their place in the life cycle of the mycobacteria has not been generaliv 
accepted, since it has always been difficult to rule out contamination. 
Miller {J. Etep. Med., 1932, 56, 411) has been able, by adding a 
sterile extract of his "chromogenic H-37 strain of human tubercle 
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bacilli” to media on which certain acid-fast forms were growing, to 
wean these over to nonacid-fast forms. The strains were Saranac H-37, 
T. S., and 90, a bovine strain B-1, a smegma strain 74, and a Saranac 
strain of Bacillus phlei. Ten-day gi-owths of the above mentioned 
strains were used in the experiments. One to 10 cc. of filtered extract 
was added to a fresh transplant of each of these growths. In some cases, 
second and third additions of e.xtract were made before microscopic or 
macroscopic changes were noted. Transplants were made in 5 days, 
2 weeks, 4 weeks, and 6 weeks. The organisms were finally grown on 
agar, and in many cases, smears of such growth were entirely nonacid- 
fast. In 4 of the strains, return to acid-fastness was induced by growtli 
on Petroff’s egg media. Peculiar morphologic changes are described. 
Control plates of the extract were always sterile. The fact that similar 
results were obtained in experiments carried on simultaneously in New 
York and Cleveland lessens the probability that contamination was 
responsible for the results obtained. 
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Public Health Aspects of Frozen Foods, — Fellers (Am. J. PaF 
Health, 1932, 22, 601) states that frozen food factories arc clean and 
modern methods of sanitation are used in preparing the many perish- 
ables now packed. The quality of the raw product is high, and if the 
freezing is prompt and rapid and the storage kept at low, constant 
temperatures, little or no deterioration in quality, appearance or nutri- 
tive value occurs. Several types of very efficient mechanical equipment 
are ai'ailablc to carr^' out the freezing process. Fish, meats, poultry, 
eggs and oysters are especially well preserved by freezing because they 
retain more nearly their fresh appearance, flavor and character than 
fruits or vegetables. Most fruits arc best when frozen with sugar and 
in this form retain their flavor very well. Vegetables are the most 
recent addition to the list of frozen foods. Though some varieties 
freeze very well, others do not. Both fruits and vogetable.s bleed freely 
on thrawing. Spoilage occurs I'cry quickly in vcgctable.s after defro.shng. 
More re.search is urgently requireil on the microbiology of frozen ile.-'li 
foods and vegetables. Little change occurs in the chemical, enznnic 
or nutritive properties as a result of freezing. The changes arc largel> 
physical. Freezing greatly reduces the number of microdrg**'’'"''*’^ 
present in foods and prevents their multiplication. Emphasis must In 
jilaccd on the prompt utilization of frozen fixids. Until more is knovn 
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about the subject, frozen products should be consumed while still frozen 
or within a very few hours after defrosting. The ready availability of 
a large variety of frozen foods at all seasons will serve to give variety 
to the human diet and should aid in decreasing nutritional deficiency 
diseases. 


The Metamorphoses of Streptococci into Spore-bearing Rods and 
into Filtrable Forms. — Evans {U. S. Puh. Health Rep., 1932, 47, 1723) 
claim that a streptococcus, a filtrable form, and an aerobic spore-bearing 
rod are phases in the life cycle of an organism cultivated from cases 
of epidemic encephalitis and from the so-called herpetic and encephalitic 
viruses. The details of the transition from one form to the other are 
described in a few instances which exemplify metamorphoses that have 
been observed many times. The observations described in the present 
paper are discordant with the monomorphic theory, now discarded by 
most bacteriologists, but they are in agreement with the laws of general 
biology. As pointed out by the writer in an earlier paper (1929), from 
the point of view of general biology, complex life cycles with meta- 
morphoses accompanied by changes in habitat and biologic behavior 
should be expected in bacteria, rather than monomorphism. Life cycles 
are a law of Nature; and with the descent in the scale of life, the cycles 
become more and more complex, and metamorphoses, with the con- 
comitant changes in habitat and in biologic behavior, become more 
and more pronounced. Alg£E, fungi and protozoa— the plant and 
animal groups stand next higher than the bacteria — exliibit marvelous 
life cycles. It is unreasonable to think that a law of Nature which 
becomes more and more complex with the descent in the scale of life 
would be suspended in its lowest known form. 


Primitive or Filtrable Forms of Bacteria and Their Occurrence in 
Aseptic Milk.— Brueckner and Sherman (J. Infec. Dis., 1932, 51, 1) 
have demonstrated that primitive forms of bacteria were present in 
the aseptically drawn milk of a majority of the healthy cows studied. 
The method used for the detection and quantitative estimation of these 
types of microorganisms was to make serial dilutions of the milk in 
dextrose beef infusion broth and to incubate the dilution cultures for 
1 day at 37° C., and then at 30° C. for about 2 weeks. After incuba- 
tion the broth cultures from the higher dilutions, which showed no 
gi’owth of ordinary bacteria, were seeded on the surface of dextrose beef 
infusion agar. After incubation at 37° C. for 2 days the plates were 
examined microscopically for the presence of definite, minute colonies. 
Positive growths were verified by the finding of definite bacterial cells 
in stained preparations. The results reported in the present paper, as 
well as other Avork in the same laboratory, indicate that the primitive 
forms of bacteria may sometimes occur in numbers approximating a 
trillion (10'") per gram of substance. The morphologic types observed 
Avere cocci and small rods. Wliile the life cycle theory of prcAnous 
investigators is a plausible and attractiA’c explanation of the results 
obtained, the AA'ork reported here does not ansA\er the question of 
Avhether these organisms are definite species or represent only a dis- 
sociative form or cyclo-stage in the dcA-elopment of ordinary bacteria. 
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PHOCEEDINQS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OF FEBBTJABY 20, 1933. 


Criticism of Weighing by Single Deflections. — Samuel E. Pond (Lab- 
oratory of Phj^siology, University of Pennsylvania). Analj^ical bal- 
ances adapted for weighing by single deflections^ have been criticallj' 
examined for reproducibility of turning point over several months. 
One balance- has been employed regularly for rapid weighing of fresh 
tissues, routine quantitative analysis and for precision calibrations of 
weights in comparison with calibrations by other methods on more 
sensitive balances. Not only has time been saved but good accuracy 
has been maintained. Care had to be taken, however, to avoid changes 
observed in the reference point of the unloaded balance. 

A source of varying error has been overcome by coordination of the 
beam lifting mechanism with the pan-arresting de\'ice, such as to prevent 
lateral displacement of the pointer. It was necessary in order to insure 
accuracy that the pointer-tip be adjusted to the top of one particular 
scale line, and this juxtaposition read vith minimum of parallax, by 
means of lens and sight. Estimates were not made of distance, but alway 
when coincidence was established. The major adjustment required 
that the right-pan stop be slightly clear from tlie pan at rest, at mean 
temperatiure. When and after this was done a high order of reproduci- 
bility of results was secured vdth temperature changes not exceeding 
2° C. per hour outside the balance case. The same sensibility, at 7 
seconds per half period, i. e., 0.05 mg., vuth 100 gm. in each pan, has 

been maintained for several weeks. The reference point has varied less 
than 0.1 scale di'sdsion from day to day. Calibrations of weights to 
1 X 10~* gm. have been completed in about 3 hours combining the 
method of substitution, i. c., Borda’s technique with single deflections, 
against 20 hours other things equal except tliat the metliod of oscillations 
was substituted. Similar materials, consisting of crucibles, have been 
conveniently weighed to 5 X 10~® gm., about 30 per how, as against 
S per hour, comparing single deflections, checked three times, against 
—3:2 oscillations checked similarly. 


Metabolism of Galactose in Diabetes Mellitus. — W. G. Karr, and 
T. y. Letonoff (Laboratories of the Di\dsion of Metabolic Diseases, 
Philadelphia General Hospital). Much confusion has existed with 
regard to the metabolism of galactose. When it is given by moutli 
investigators have found it disappearing from the blood very rapiolj. 

1 Turner, R. R.: “Cllemis^.^nalyst," No. 10. 1910, p. 21; Rrinton, 11. r"" 

J, A. C. S.. 1919, vol. 41, p. 1151. 

> Troemner: No. 10. 
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Otlicrs l)ave found a marked rise in total sugar and have formed the 
general conclusion that galactose is a poor glycogen former. 

Tolerance studies in animals have more uniformly shown a decreased 
utilization. Cori and Cori^ have also concluded, on the basis of feeding 
galactose to rats and analyzing their livers, that galactose does not 
form glycogen as readily as do glucose and fructose. Row and Schwartz- 
man^ repeated previous experiments done on normals and also did toler- 
ance studies on diabetics. They concluded that galactose disappears 
from the blood as readily in diabetes as in normal individuals, and sug- 
gested that galactose might be more available to the diabetic iJian other 
carbohydrates. 

Their experiments only included a 2-hour blood and urine study. 
It was thought that a study of galactose utilization in a diabetic over 
a longer period of time might throw additional light on its metabolism. 
A diabetic of long standing on the ward was chosen for the experiment. 
He was well controlled with insulin and diet, and at the time of experi- 
ment was on a diet of protein, 60; fat, 190; carbohydrate, 60; ndth 18 
units of insulin in the morning and 12 at night. 

For certain experiments insulin was withheld for 24 hours, and a 
study made of glucose and galactose tolerances. For the long time 
experiments 100 gm. of additional carbohydrate was given with his 
diet and insulin, divided in equal portions over the three meals. The 
increased glycosuria and glycemia were studied rvith the addition of 
galactose for one period, glucose and starch for similar comparative 
periods. 

The comparative tolerance studies upon the patient without insulin 
for 24 hours showed the following results : 

Galactose disappeared from the blood in 3 hours, and a certain por- 
tion was found in the urine. True glucose in the blood increased with 
the galactose feeding. The hyperglycemia from feeding equivalent 
amounts of glucose was much greater than the total sugar after galac- 
tose feeding. Sugars taken at 3.00 P.M., after a regular lunch, were of 
the same elevation, no matter what the carbohydrate fed, and con- 
tinued so for the remainder of the day, and give similar fasting blood 
sugars the next morning. Respiratory quotient studies taken over this 
period showed that galaetose was not binned in the body in any greater 
quantities than other ingested carbohydrates. There was a glycosuria 
after galactose feeding, but the glycosuria after glucose feeding was 
much greater. , 

On another day 50 gm. of galactose was given the patient with 18 
units of insulin 16 minutes before the galactose feeding. The disappear- 
ance of the galactose from the blood stream witli the previous dose of 
insulin was no greater than wRen insulin was not given. Insulin is 
not concerned with the removal of galactose from the blood. 

Comparison of the long time experiments of feeding tlie carbohydrate 
three times a day, as indicated above, gave tlie following results: 

On the galactose period the average mine glucose was 3.06 gm. daily. 
The average galactose excretion was 4.57 gm. Dming the glucose period 
the average daily glucose excretion rvas 9.42 gm. Dming the starch 
period the average daily glucose excretion was 7.01 gm. The average 

> Cori, C. F., and Cori, G. T.: J. Biol. Chem., 192G, 70, 557. 

• Roo and Schwartr.inan; J. Biol. Choin., 19:i2, 96, 717. 
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of IS fasting blood sugars during the galactose period was 155 mg. per 
100 cc.; during the glucose period 157 mg.; during the starch period 
162 mg. The average of 11 fasting blood sugars on insulin and diet alone 
was 124 mg. 

We may conclude from these experiments that the state of the dia- 
betes, as measured by the fasting blood sugar, was the same in ail three 
periods. 

Glycosuria was slightly greater during the glucose period, as would 
be indicated liy the previous tolerance experiments. 

The following general conclusions may be drawn; 

1. Galactose disappears very quickly from the blood in a patient with 
diabetes mellitus. 

2. It is not burned, a small portion is excreted, probably little is 
changed directly to glucose, and it disappears so completely that it 
seems improbable that there is tissue storage. We are, therefore, able 
to suggest that galactose forms glycogen very readily in the diabetic. 

3. Insulin does not aid in the removal of galactose from the b!oo(i 
stream. 

4. Feeding of galactose for a period of a month does not suggest that 
it is valuable in diabetes, with the exception that the immediate glyco- 
suria and hj-poglycemia, after a meal, is somewhat decreased. 

Note. — tVo arc indebted to Smith, Kline and French, Philadelphia, for supply- 
ing the galactose without charge. 


The Kinetics of CO 2 Reactions in Buffer Systems.— Wilu.\m C. 
Stadie and Helen O’Brien (From the John Herr IMusser Department 
of Research 2iledicine, University of Pennsylvania, Philadelphia). 
The velocity of the reactions of all forms of CO 2 with the constituents 
of a buffer system are dependent upon the slow reactions 
CO- + 11:0 H:COj (1) 

CO: + OH-Ei HCO, (2) 

Toward the right, these equations express the hydration of CO 2 , toward 
the left, the dehydration of carbonic acid. The velocity of the reaction 
(hydration or dehydration) is given by the equation 

- ‘"'pO: = aj^_Q - + f^=acO;'‘OH- “ ^**''11007 


Two general cases arise. 

I. The reactions occur in infinite buffer, i.e., the pH is cou.stant. 
Equation 3 may then be integrated and gives two equations (1) for 
hydration and (2) for dehyrlration which permit the calculation of tlie 
time neees,';ary to reach any degree of equilibrium, r.g., 90 per cent fmm 
the experimentally determined values of the constants ki, k-, ki, and ki. 

II. The reactions occur in dilute buffer, i.r., the pH is variable. I hree 
eases arise. 

1. The pH is < 8.5. Reaction 2 becomes negligible. 

(a) The hydration of CO 2 . The velocity is given by tlu; equation 

'' •■'CO; 


(It (Jl ^ 

This equation may then be integrated and the velocity constan 1 
dctemiincfl experimentally from the changing values of agam^ 

time. 
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(6) The dehydration of CO 2 . The velocity is given by the equation 


‘^HaCOa 

dt 




( 5 ) 


This equation may then be integrated and value of k 2 determined exper- 
imentally from the changing values of a against time. 

HcCOa 

2 . The pH is > 12. Reaction 2 then becomes negligible. 

(a) Hydration of CO 2 . The velocity is given by the equation 

dt ' ‘'‘co2‘'‘oh “ 

which may be integrated and the value of the constant ks determined 
experimentally. 

(6) Dehydration of CO 2 . At pH > 12 this is insignificant. For this 
reason the term k 4 a^^^_ may be neglected in equation 6. 

3. The pH is > 7.5 < 12. The complete equation 3 must be used. 
An integral exists but is too cumbersome for practical use. 


The Simultaneous Measurement of Cell Permeability to Water and 
to Dissolved Substances.— M. H. Jacobs (Laboratory of Physiology, 
University of Pennsylvania). In order that accurate comparisons may 
be made between the permeability of different cells to the same sub- 
stance, of the same cell to different substances, and of the same cell to 
the same substance at different times, it is desirable to define permea- 
bility by an appropriate physical constant which has a real quantitive 
significance under all these conditions. During the past few years “per- 
meability constants ” have been fairly extensively employed by several 
workers in studying the rate of penetration of cells by water. Corre- 
sponding constants for dissolved substances, however, being more 
difficult to obtain, have as yet been little used. The present method 
permits not only the accurate determination of permeability constants 
for dissolved substances but at the same time those for water as well. 
The principle of the method consists in placing a cell in an originally 
isotonic solution (c. g., sea water in the case of the egg of Arbacia) to 
which a penetrating substance has been added in known amount, and 
in then measuring the ^mlulne changes whicli occur during the shrinkage 
of the cell and the subsequent recovery of its original \-olume. Knowing 
the initial and the minimum cell volumes and the time required to reach 
the latter, the values of the two permeability constants in question may 
immediately be read off from a chart prepared by solving by a numerical 
method the differential equations which describe the penetration of the 
solute and of water respectively. The application of this method to 
published data of StcAvart and Jacobs indicates that on fertilization 
the permeability of the egg of Arbacia to ethylene glycol and to water 
are increased to approximately the same extent. It also indicates that 
the effect of temperature on the permeability of the unfertilized egg to 
ethylene glycol is greater than the corrc.sponding effect in the case of 
water. 1 1 is planned t o ext end t he method to a variety of other problems 
in the field of cell permeability. 

Studies on Contraction of Arterioles.— E. R. Cbakk, E. L. Clahk 
and E. A. Swek.son (Laboratory of Anatomy, University of Penn.syl- 
vania). In the various types of transparent chambers' permanently 
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installed in the rabbit’s ear it has been possible to study the finest 
cytologic details of bloodvessels and other tissues and the circulatory 
changes simultaneously in the living mammal. As we described pre- 
viously _ (Clark and Clark, Am. J. Anat., 1932, 49, 441) spontaneous 
rhjihmic contractions of arteries and arterioles and of localized parts of 
such vessels occur normally from 1 to 4 times a minute in the rabbit’s 
ear. Motion pictures have been taken which show these spontaneous 
contractions, 'as well as those which occur after stimulation of the animal, 
in arteries and arterioles of both the original tissue of the ear and of 
the newly grown (regenerated) vessels. It has been possible to take pic- 
tures in which the outlines of the walls and, in many cases, the micro- 
scopic details of the walls (endothelial nuclei, adventitial cells and muscle 
cells) can be clearly seen. 

In motion pictures of the original vessels of the ear vdth their nerve 
supply intact it has been possible to obtain accurate measurements of 
the diameters of arterioles and of arteriovenous anastomoses of various 
sizes, and to show the time consmned in their contractions. Arterio- 
venous anastomoses vath inside diameters of 0.015 to 0.020 mm. con- 
tract in approximatelj'' f second, while the contraction of arterioles 
from 0.020 to 0.4 mm. inside diameter, consmnes an amount of time 
varying from I 5 seconds in the smaller to 6 seconds in tlie larger. 

The pictures also add to e^ddence pre^douslj’’ presented tliat the con- 
trol of the peripheral circulation in the rabbit’s ear resides in the arteri- 
oles, while the capillaries and venules are passive. 


Notice to Contributors. — Manuscripts intended for publication in the Amewcan 
J ovRNAE OF THE Medical SCIENCES, and correspondence, should bo sent to the 
Editor, Dr. Edward B. EjujiiBHAAR, School of Mei'cine, University of Pennsylvania, 
Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be tj-pewritten on one side of the paper only, and should be 
double spaced u-ith liberal margins. The author’s chief position and, when possible, 
the Department from which the work is produced should be indicated in the subtitle. 
Illustrations accompanjnng articles should be numbered and have captions beanng 
corresponding numbers. For identification they should also have the author’s name 
written on the margin. The recommendations of the American Medical Association 
Style Book should be followed. It is important that references should bo at the end 
of the articles and should be complete, that is, author’s name, journal, year, volume 
(in .Arabic numbers) and page. 

Two hundred and fifty reprints are furnished gratis; additional reprints m:^’ be 
had in multiples of 250 at the expense of the author. They should be asked for 
when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Joubnal, "ill ^ 
translated at its expense. 
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n. NIEMANN-PICK’S DISEASE AND OTHER FORMS OF SO- 
CALLED XANTHOMATOSIS.^’^ 

By Professor Ludwig Pick, 

BERLIN, GERMANY. 


(From the Pathological-Anatomical Institute, Municipal Hospital, Friedrichsheim.) 

In 1914 the Berlin pediatrician, Niemann, communicated the 
following case: 

Case Abstract. A girl, aged 17 months, whose parents were Polish .Jews, 
had been sick since tlie second month of life. At that time the presence of 
a splenomegaly had been established. The child had always been difficult 
to feed and did not thrife. .‘abe became worse and the abdomen grew larger. 
tSlie was admitted to the Berlin Univensity Children’s Clinic in a very 
deplorable condition. The skin was lax and jialc, the face was pale brou'n 
I)ut not icteric. Tlie abdomen Avas distended, being .50 cm. in circumference. 
The spleen and liver formed enormous tumors. T])e loiver border of the 
liver readied almost to the pelvis. There was a slight ascites; the feet and 
eyelids were edematous. The blood }ncture was entirely normal, both as 
regards the cellular elements and the hemoglobin content. Inasmuch as 
the Wassennann reaction Avas positive, antisypbilitic treatment AA’as insti- 
tuted but Avithout success. The congestive phenomena increased, irregular 
fever and diarrhea a]Apearcd and the child succumbed after a 4 AA'eeks’ stay 
in tlic clinic. 

At the (lufopni/ there Averc no .'ligns of congenital lues, but the spleen was 
very large .and Avas of a very remarkable consistency. YelloAA-ish-AA-hite 
lesions about the size of a lentil, Avhich often became confluent, protruded 
from the cut surface. Among these there Avere scattered small areas of the 
normal splenic substance so that from a distance the cut surface appeared 

* Tiio smiiul of tlu' oigluli sorit's of Duuhoin lectures flcliverctl .at the IJ.irv.ard 
UuiversUy Modienl School, M.-iy 5, 1TO2. 
voi„ ISA, NO. .A. — IC'.CI 
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complete!)' whitish-j'ellow. The liver was also markedly changed and i)re- 
sented the color and design of an extremely fatty liver. TJie fairly soft 
abdominal Ij'mph nodes were only moderately enlarged, but also showed 
a peculiar yellowdsh color. The kidneys also were somewhat yellow; the 
cortex of the suprarenals was strikinglj' j'ellow. 

The mia-oscopic examination showed that the yellow color was due to 
the deposition of peculiar large, irregularly outlined cells ndth small round 
nuclei and many vacuoles. They were so numerous in portions of the 
spleen, liver and l3Tnph nodes that they completel)' displaced the normal 
parenchjTnatous structure. With Sudan III the cell body was stained 
dark, dirt)' red, so that the presence of lipoids was considered. 


Niemann correlated liis observations with Gaucher’s disease am! 
maintained that the primary differentiation from Gaucher’s disease 
consisted in the early age and the rapid and malignant course. lie 
did not arrive at any definite interpretation. He therefore described 
his observations under the title, “An Unknown Disease Picture.” 

Clinical Picture. This communication of Niemann is the basis 
upon which I subsequently developed the concept of that form of 
the essential internal xanthomatoses which is known in the literature 
as Niemann-Pick’s disease. Since I described the pieture of the 
disease, somewhat more than 15 cases have been reported. The 
disease seems to be more rare than Gaucher’s disease. Like the 
latter it is a congenital constitutional and familial disease affecting 
predominantly the female. The predilection for the Jewish race 
is even more marked in this disease. Enlargement of the liver and 
spleen, as Niemann observed in his case, is found in the first months 
of life. The rapid increase in size of the abdomen, the pale and 
yellowish-brown discoloration of the skin of the parts exposed to 
light, i. c., the face, arms and sclerie; the slight ascites, the aleina 
and the bronchitis which are the consequences of congestion, arc 
constant manifestations. In contrast to Gaucher’s disease, the 
superficial Ij'mph nodes are moderately to considerably enlargwl. 
The urine contains no pathologic constituents (e.specially no bile 
pigments). The statements about the blood picture agree that 
foreign large elements are absent, even after the injection of adren- 
alin. The red blood cells arc moderately decreaseil. Occa.sionally 
there is a leukoc)'tosis in the late stages and sometimes a leukopenia. 
The presence of large vacuoles in many Ij'mphocytes and polymor- 
phonuclear leukocytes is remarkable. The number of blood platelets 
is normal. The Wassermann reaction in the blood and ccrebro.spinal 
fluid is usually negative. The blood may be clouded by a lipemia. 
Tile choiesterin content of the blood is most markcilly elevateil 
(G50 mg. per cent) but at timas it is approximately normal. I lierc 
are as yet no statements as to the phosphatid contents of the blood. 

In the course of the disease the progressive enlargement of the 
spleen and liver profluccs an extraordinarily large abdomen. It i' 
c.sjieeially striking becau.'^e of the simultamanis general einaeiation. 
The extraordinary abdominal cireumferenee of oG <'m. in N’iemann s 
case was al.so attained in other cases, 'rhe enlarged .-spleen and ii't r 
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are smooth and iiard and there is often but a thin groove between 
tliein. As is true of Gaucher’s disease, this disease must be difter- 
entiatcd from Hanot’s cirrhosis, von Jaksch-Hayem’s anemia, 
acholuric jaundice, as well as from syphilitic enlargement of the 
liver and spleen in association with an entirely normal blood picture. 
However, the large vacuoles of the lymphocytes and leukocytes 
may attain special diagnostic significance. 

Complete diagnostic certainty, excluding especially Gaucher’s 
disease, is afforded by the demonstration of the characteristic cells 
filled with lipoid. This can be shown by puneturing the spleen or 
the bone marrow. Small tissue partieles of characteristic structure 
may be obtained by puncture or one can obtain by biopsy one of 
the palpable external lymph nodes for mieroscopic examination. 

The picture of the fully developerl surviving storage cell of 
Niemann-Pick’s disease in the freshly examined puncture specimen 
or in a fresh smear from an organ at autopsy is entirely different 
from the appearance of the fresh Gaucher cell. The latter is uni- 
formly homogeneous with a dull hyalin sheen. On the other hand 
the large cells of Nieraann-Pick’s disease are filled with small round 
droplets in mulberry-like clusters. They shine moderately and are, 
in general, not doubly refractile. The same marked difference is 
also present in the stained smear. The protoplasm of the Gaucher 
cells is peculiarly UTinkled and it is not uncommonly multinuclear. 
The storage cells in Niemann-Pick’s disease have a quite definite 
and typical honeycomb or foam structure and have mostly one or 
two, rarelj" many, nuclei. In the stained smear the vacuoles lie 
most often at the periphery while the center of the cell body is 
homogeneous and quite strongly acidophilic (Fig. 1). 

After splenectomy there may be a transitory improvement but 
just as after radiation of the spleen the malignant course is not 
prevented. The disease leads to death in all cases, at times within 
a few months after birth and at the latest in the second year. The 
children generally die with evidence of general exliaustion, some- 
times as a result of intercurrent infection. 

Necropsy Findings. Even in a 9-raonth infant the spleen may be 
of considerable size— 310 gm. as against the 250 gm. maximum 
normally found in adults. It is tough and hard or, when there is 
a diffuse transformation into a “fat spleen,” it is doughy and one 
can scrape oil a red-yellow creamy fluid. The Malpighian corpuseles 
remain visible. The liver is likewise extraordinarily enlarged. 
Esiicciallyjncrcascfl weights of the liver (930 gm. in a 20-months-old 
cliild and 5S0 gm. in one of IG months) are present if the spleen has 
been }n’CYiousiy removed. The liver appears either as a fatty liver, 
yellow, doughy and with a characteristic scraping of the cut .surface, 
or it i.s cirrhotic, tough in spots or diffusely, finely granular and 
graA-ish-ycllow on section. 

1 he external lynqih nodes are moderately enlargcrl and the inter- 
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iial nodes arc considerably enlarged, being 1 to 2 ein. in diameter. 
They form packets in numerous place.s around the liver, the head 
of the pancreas, the hilus of the spleen, the mesentery, etc. Tliey 
have a varying shade of yellow, often yellow like fat or actually 
lemon yellow, and have the same fatty scrapings as the spleen and 
liver. 

The bone marrow may also appear strikingly yellow. Likewise 
the thymus may have the same consistency as the lymph nodes 
and, like these, appear unusually yellow. 

The suprarenals are especially striking. They are, as a rule, 
quite enlarged, each weighing 10 gm. in a 7-weeks-old infant. 
The cortex may be prominent because of its width and its especially 
yellow color, but even the usuallj' grajdsh area of darker medulla 
may be colored yellow. 

The intestinal mucous membrane may be diffusely yellow and 
its protruding lymph nodes are especially prominent. The intima 
of the large arteries may be opaque and pale yellow, as niaj' he 
the cortex of the kidneys. The pulmonary parenchyma may be 
marked by a coarse network of yellowish lines which is visible on 
the surface of the pleura. I found even the ovaries grayish-yellow. 
Thus you have in Nieuiann-Pick’s disease a “xanthomatosis,” an 
actual yellowish discoloration of the most marked and n'ide.sprca_d 
form. This is all the more striking when, as I have already indi- 
cated, the fat of the subcutaneous tissue has almost disappeared 
and the epicardiura and mesentery are almost free of fat tissue. 

This widespread yellow coloration of the organs is caused by the 
deposition of large pale cells. The.se are as characteristic for 
Xieniann-Pick’s disease as are the large pale cells of Gaucher s 
disease. But opposed to the latter, as I have already shown, are 
fundamental histologic and microchemical differences, both as 
regards the individual cell and as regards their arrangement in the 
internal organs. I have already indicateil the differences in the 
unstained individual cells obtain^ by splenic or bone marrow punc- 
ture or by smears from the organs. I have also indicated the tliflcr- 
enccs in the stained preparations. In sections, the large Niemann- 
Pick cells always show a well developetl weblike or foam structure 
(Fig. 8). In sections, as in fresh preparations, they are smaller 
than Gaucher cells. In Gaucher’s disease I found an average cel! 
diameter of 84;u for the fresh preparation and 20 to SOm for .sectioiU'. 
In Niemann-Piek's disease, the cells measuretl 40 ai and 20m to 60^ 
rc.speetivcly. In Xicmann-Pick’s disease the foam cells .shou <> 
more or le.ss rounded form, but may be cither oval or pnlylKdr.i . 
They never apjiroach the variability of the Gaucher ccll.s wlncu 
as you have seen, may appear as clongateil siiindlcs or as syneji ti*'- 
In addition there are inarketl ilifferenecs in the staining and ^ a 
microchemical reactions. 'I’he iipophages of Gaucher .s fh>ea-''<' ‘'re 
stained blue by Mallory’s tricolor stain, while those of Nuniann 
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Pick’s disease stain a dirty grayisli-blue. All the known fat and 
lipoid reactions, as well as the optical methods, are absent in 
Gaucher’s disease. The foam cells of Niemann-Pick’s disease, on 
the other liaud, can be stained, although irregularly, with Sudan III, 
Scarlet R, Nile blue or O^mic acid. One may also see drops or 
needles of doubly retractile bodies. The foam cells are completely 
filled with large dark blue or black droplets. Often a simple hema- 
toKylin-eosin stain suffices to show the drojilets in this tint. The 
chemical reactions of the product of metabolism which is deposited 
in the large Niemann-Pick cells are essentially those of phosphatids. 
Microchemically the phosphatid is the basic lipoid of the disease. 
Neutral fats, cholesterol-fatty acid esters, etc., are present in varying 
amounts and this variability extends not only to the individual 
organs or parts of organs, but also to individual cases. The chemical 
analysis of the spleen and liver, according to the Lieb-Epstein 
method, confirms the extraordinary increase in phosphatids and 
the absence of kerasin. Other investigators (Sobotka, Epstein and 
Lichtenstein), using another method, have shown in addition the 
presence of considerable quantities of cholesterol-fatty acid esters 
and point out particularly the absence of neutral fat. 

The very widespread deposition and distribution of the lipoid in 
the large foam cells has been established by histologic and micro- 
chemical studies of the organs. The entire splenic pulp, except 
for tiny rests, is diffusely infiltrated with foam cells. There are no 
alveolar localisations as in Gaucher’s disease. According to my 
observations, as you will see, it is certain that the sinus and its 
endothelium can remain unchanged in spite of complete filling of 
the pulp (Pigs. 2 and 3). However, phosphatids are demonstrable 
in the endothelium and those foam cells which are found free in 
the sinuses can, insofar as they have not reached there by breaking 
through, have arisen in the sinus endothelium. But the principal 
source of the large cell bodies is the reticulum cells. The less marked 
particiiiation of the sinus endothelium in the formation of Niemann- 
Piclv s cells is no less impressive than their complete inactivity in 
the dcYclopmcnt of Gaucher cells. I found the Turnbull reaction 
negative in the spleen. 

In the liver, parenchymal infiltration also reaches an extreme 
degree. In addition to the cells of the capillary endothelium and 
the Kupfi'er cells, the liver cells themselves are also changed into 
large clear cell bodies (Fig. 4). In the later stages of the disease 
evidences of trabcculation is the only indication of the normal 
structure. As in Gaucher’s disease, a markal cirrhosis, without 
biliary <luct proliferation but with inclusion of the foam cells in 
the fibrous tissue, may occur. These foam cells also originate in 
the endothelium of the liver ves.s’cLs and come to lie free in the lumen 
<»f tiu' portal vein, heiiatic arteries and hepatic veins. 

The general framework of llie lyinpli nodes remains intact hut 
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the lymphadenoid tissue is replaced by foam cells to a greater or 
lesser extent. The mother cells are the reticulum cells and the 
endothelium of the blood and lymph spaces. 

Even when the bone marrow appears macroscopically normal, 
there may be considerable infiltration with foam cells. They form 
a third cell type in addition to the fat and marrow cells normally 
present and arise from reticulum cells. 

In the thymus the foam cells replace primarily the cortex of the 
lobules. In addition a considerable number lie in the loose connec- 
tive tissue between the lobules. 

The Smith-Dietrich reaction is strongly positive in the trachea 
not only in the connective tissue cells and the endothelium of the 
bloodvessels, but also in the epithelium of the mucosa, in the 
smooth muscle cells and, above all, in the cartilage cells (Fig. 5). 

Of particular interest are the sections of the lung. The alveolar 
spaces are large or else filled Avith particularly large foam cells 
Avhich are derived from the ah’eolar epithelium. The capillary bed 
is, in its greatest part, completely plugged by foam cells (Fig. 6). 
The interlobar, peribronchial and perivascular fibrous tissue is more 
or less filled with these cells. The foam cells also lie free in the 
bronchial arteries, less commonly in the pulmonary arteries or A'cins. 

The thyroid sections treated according to the Smith-Dietricli 
method surprises one by the complete filling of the entire follicular 
epithelium by black drops and granules, while the colloid remains 
free. In addition, many small blackened connective tissue cells lie 
in the interstitial tissues. The epithelium of the tubules and the 
duct of the salivary glands as well as the cells of the interstitial 
connective tissue are affected by the deposition of phosphatids. 

In the sections of the tongue where the stroma of the papilhc 
and the interstitial connective tissue are filled AA’ith foam cells, two 
findings are particularly noteworthy after Smith-Dietrich staining— 
first, the not uncommon presence of black filamentary droplets in 
the muscle tissue and second, in the lingual nerves the complete 
filling of the enlarged cells of Schwann and the connective tissue 
cells of the endoneurium with black droplets and granules. 

These are also found to a slight extent in the heart muscle cells. 
In the interstitial cells and the endothelium between the licart 
muscle cells, they are very numerous. 

Foam cells often lie close together in the intima and cells with 
blackened phosphatid are seen between the elastic fillers of the aorta 
and pulmonary artery. 

Phosjihatid deposition in the .siijirarcnals affects, for the greater 
part, not the cortex but the medulla. The cortical cells eontaia 
only a small numl)er of fine lilack granules. The nu‘<lidla sliou.^ 
closely ])ackcd !ij)()i(iidiagcs in nests am! cords. 

The caj)iilary endothelium of the cortex and medulla of the kidae' 
is filled with black granules. The epithelium of the cortex contain-' 
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tliesc granules in irregular groups. The epithelium oi’ the medullary 
canals is less often involved. The displacement of the glomerular 
loops by foam cells which ha^'c arisen from the endothelium makes 
a striking picture. The epithelium of Bowman’s capsule is also 
involved. Occasionally lipoid casts appear. 

In the small and large intestine a large number of foam cells lie 
in the stroma and between the crypts in the lymph nodes just as 
in the thymus. The cortical cells have a predilection for the depo- 
sition of the lipoid. In the smooth muscle cells of the muscularis 
mucosae and the circular and longitudinal muscle fibers, there are 
rows of fine black dots. The ganglion cells and satellite cells in the 
plexuses of hleissner and Auerbach are completely filled with these 
droplets. 

1 need not enter upon the details of the positive findings in the 
pancreas, urinary bladder, uterus and tubes, and in the interstitial 
connective tissue and the endothelium of the bloodvessels or in the 
epithelium of the tubules and islands of the pancreas. 

Again the picture of the process in the ovary is worthy of mention.' 
In the medulla there are numerous foam cells, partly arranged in 
bundles and partly in clumps. In the cortex, however, not only 
is the epithelium of the primary follicles for the most part markedly 
blackened, but also the ovules themselves very often contain black 
droplets and granules (Fig. 7). 

In the pituitary body the Smith-Dietrich reaction is positive in 
the epithelium of the anterior lobe as well as in the markedly enlarged 
glia cells which in part occupy the posterior lobe. 

I shall later refer particularly to the findings in the brain. 

Tlie large cell bodies are able to phagocytise both erythrocytes and 
leukocytes. They also contain nuclear fragments and pigment and 
in part have a positive iron reaction. This phagocytosis, however, 
is inconstant, infrequent and without any significance. I have 
never succeeded in getting a positive Turnbull’s blue reaction in the 
spleen or in any of the other organs in cases of Niemann-Pick’s 
disease. 

It is impossible to enumerate all the positive findings of foam 
cells and points of lipoid storage in the body. Even organs which 
appear grossly unchanged may contain these characteristic foam 
cells in great numbers. In addition to the enormous infiltration of 
tlie parenchyma of the lymphatic hematopoietic organs, the wide- 
spread deposition of the material in the capillaries of the lung is 
particularly outstanding, hixtensive areas are completely plugged 
by foam cells which in part arise from the capillary endothelium 
itself and in part, however, are filtered out of the blood stream from 
the other organs. Since the foaroi cells are never found in the circu- 
lating blood stream, even after the injection of adrenalin, the cells 
must certainly lie filtered out very completely by the lung. But 
the lipoid storing cells arc widespread in the body,' not only in prac- 
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ticallj' all organs hut also in single types of tissue. In this disease 
the storage takes place not only in the reticulum cells, the endo- 
thelial cells and the fixed and wandering cells (so-called local and 
wandering histiocytes) of the connective tissue, but also epithelial 
cells of every description and form. For example, lipoid may be 
found in the epithelium of the liver, of the alveoli of the lungs, of 
tlie mucous glands of the trachea, the thjToid, the salii*ary glands, 
the kidneys, the adrenals, the pancreas, the ovary, the pituitary, 
and even in cartilage cells, smooth and striated muscle fibers, 
ganglion cells, glia cells and the cells of Schwann. 

Nature of the Disease. The histiocytic system, as far as one may 
conceive this idea, is therefore in no way exclusively in^’■olved in 
the storage of lipoid and in the production of foam cells. All the 
bodj’^ tissue elements, connective tissue, muscle tissue, epithelial 
tissue and nerve tissue, take part in this process. On this account 
it is impossible to characterize Niemann-Piek's disease as a lipoid- 
histiocytosis or as a reticulosis or as a retieulo-endothelial disease. 
It is no more a retieulo-endothelial disease than Gaucher’s disease. 
The storage cells of Gaucher’s disease are not retieulo-endothelial 
cells at all. Furthermore, there are only reticulum cells in asso- 
ciation with certain locally limited histiocytic forms. The storage 
cells in Niemann-Pick’s disease cover a wider range than that of 
the retieulo-endothelial system. They spread in all possible direc- 
tions in all tissues. The histogenesis of the storage cells in Xieinann- 
Pick’s disease is much too universal to permit acceptance of the 
designation “lipoid histiocytosis.” 

Since in Xb'emann-Pick’s disease cells of all the body tissues arc 


involved, it appears really necessary to explain the disease upon a 
single composite basis and not, for example, to limit it to a primary 
insufficiency of the retieulo-endothelial apparatus. Here, also, there- 
fore, the pathogenesis revolves itself upon a primary metahoiic dis- 
order which leads to an overloading of the blood stream and the 
tissues with lipoids, especially with phosphatids. At the same time 
a marked disappearance of the stored neutral fat takes place. The 
foreign material in the blood stream and tissue fluids first of all 
mobilizes the entire histiocytic apparatus, mainly the .spleen, the 


liver, the lymph nodes and the bone marrow. 

In infancy, howci’er, as I have shown, the macrophage system 
is widespread and on tliis account the lipoid storage takes place m 
many other localizations and in various other orgaiis, after tlic 
natural storage localizations arc overloaded. At this point the 
systematization ends. The cxce.ss amount of the material jwesent 
tiicn forces the parenchymal cells, and even the cartilage cells, to 
.store the substance. This results not only in extraordinary sites of 
localization but also widespread ])arenchyinal damage. ^ ital func- 
tions of various organs arc bindered and tlic rrsult is a premature 


death due to caebexia. 
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Tills concept of tlie pathogenesis leads to an easy understanding 
of the clinical and anatomic contrast of Nieinann-Pick’s and 
Gaucher’s disease. In Gaueher's disease it is the ultrachronic course 
which contributes to the fixity of the tissue reactions and the local- 
isation of the diseased process. In the Niemann-Pick disease the 
qualitative and the quantitative intensity of the foreign chemical 
stimulus leads to a very precipitate reaction; hence the unusual 
diffuse and widespread lipoid infiltration of the organs, the early, 
rapid and excessive enlargement of the spleen and liver and the 
early death through the destruction of vital functions. Gaucher’s 
disease can cause death in infancy or childhood with the full blown 
picture of the disease present, but in Nieraann-Pick’s disease, death 
imist occur in infancy or childhood because the parcnchjnnal cells 
lose their function and the vital organs are overwhelmingly infil- 
trated with lipoid cells. 

As in Gaucher’s disease the cause of this disturbance in metabolism 
is not understood. It is no more than a hypothesis to assume, for 
instance, that an endocrine factor is concerned. Sobotka emphasizes 
the lack of neutral fat in all the organs. This is consistent with the 
macroscopic and microscopic postmortem findings. He believes 
that there is a dysfunction of the spleen, liver, lymph nodes, bone 
marrow, etc. The physiologic function, concerned in the conversion 
of lecithin- and cholesterin-fatty acid esters into neutral fat, is lost 
in those cells which participate in the process of fat metabolism. 
It is possible that enzymes normally associated with this process of 
esterosis are lacking. This theory requires further confirmation. 

Relation to Tay-Sachs’ Disease. However, according to my inves- 
tigations, Niemann-Pick’s disease has an important practical and 
theoretical relationship to another disease of infancy, namely to 
amaurotic family idiocy and especially to that type which runs the 
most rapid course, namely Tay-Sachs’ disease. I have found Tay- 
Sachs’ amaurotic family idiocy combined rvith Niemann-Pick’s dfs- 
case and this combination has been confirmed in some of the later 
reports. Tay-Sachs’ disease is also, as is well known, a disease 
that is strictly familial and affects exclusively the Jewish race; it 
causes blindness and leads to death by destruction of all cerebral 
functions. 

In association with ]\Iax Biclschowsky, I have demonstrated the 
complete histologic identity between the cellular changes in the 
cerebrum in Tay-Sachs’ and in Niemann-Pick’s disease. At the 
same time, we also noted a spread of the foam cells in the lepto- 
mcningcs in the tela choioidca and in the connective tissue about 
the cerebral vessels, corresponding to the generalized spread of the 
foam cells in the connective tissue and the wall of the bloodvessels 
in Nieinann-Pick’s disease. 

Clinical Abstraep In the first autopsy that I perfonned upon a case of 
Aienianu-1 ick s disease, tlic clinical manifestations pointed to an involve- 
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nieiit of tlie cerobnmi. Tin's ciiild, aged J 4 months, upon admission to tlio 
University Children’s Clinic in Berlin, laj' motionless in bod and could not 
keep its head erect. The i)atell 3 r and Achilles refle.xes were absent, the 
child coidd fi.v and follow objects placed before the eyes but could not 
readilj' grasp such objects. The left pupil was smaller than the right and 
did not react to light. The child slowly became apathetic. This apathy, 
in association nith the motor mam'festations, suggested the possibility of 
Taj'-Sachs’ disease. The assumption became certain after the ophthalmo- 
logic exaniination. The retina in the region of the macula lutea was colored 
graj' and in the fovea centralis there was found the tj'pical cherry-red spot. 

At the autopsy I found the brain unusuall3' firm, which was especially 
striking in view of the usual soft consistenc}' of the average brain in infants. 
The organ mamtained its shape upon the autopsj' table, the convolutions 
were narrow, and the fissures were deep. 

Microscopic examination of sections of the central nervous s3’stem revealed 
a storage of lipoid substance in the ganglia and glia cells, which morphologic- 
all3' and tinctorial^’ were identical not on^v -with those in the other body 
organs but also •n'ith those which are usualB’ found in the nerve and glia 
cells in Ta3’-Sachs’ amaurotic idioc3’. 

Tlie lipoid storage involves, in one disease as in the other, the 
brain cortex, the spinal cord and the spinal ganglia. The identit3’ 
of the changes is evidenced not onl3'^ in the cellular storage itself 
but even in the tissue arrangement of the storage cells. 

A section through brain cortex, for instance in the region of the 
precentral gjTus, shows all the ganglion cells to stand out a deep 
black when lipoid stains are emploj’ed while tbe\' normall}’ appear 
shadowy and gra}’-blue. At the same time innumerable glia cells 
are intensely blackened and their cell bodies are swollen bj' the 
stored lipoid (Fig. S). The blackening of the cells is furthermore 
no less marked in the cortex of the cerebellum. The laj’er of Purkinje 
cells is clearl3’’ demarcated from the neighboring molecular la3’er 
and the granular la3’er of the cerebellar cortex because the Purkinje 
cells contain a large amount of the blackened substance (Figs. 9 
and 10). One sees in manx’’ Purkinje cells a balloon-like swelling 
of the dendrites caused b3' lipoid deposition. All these pictures 
occur frequentl}’ in the histopathology of Tay-Sachs’ disease 
(Fig. 11 ). There is a further cerebral histopatliologic similarity 
with • Ta3'-Sachs’ disease, namelj’, the delaj' or cessation in the 
maturation of definite nerve fiber tracts ivliich in the normal devel- 
opment become medullatcel late in fetal life. In our cases the 
developmental anomal3’ afl'ects chiefix' the white substance of the 
temporal lobe and the lateral portion of the centrum semioi’ale. 
Other nerve fiber tracts are entirelx’ unaffected. 

In contrast to the findings in Tax’-Sachs’ disease, one find.s a 
marked lipoid deposition in the entire connective tissue and pen- 
vascular apparatus of the brain. That corresponds, as I have 
alreadj* pointed out, to the universal occurrence of lipoid phagocytes 
in Nicmann-Pick’s disease. ^ . 

In anx' case the fact remains that the infantile Ta3'-Sachs dwea.'^c 
and Nicmann-Pick's disease are relatcfl in their typical clinical ain 
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anatomic picture. This fact is in strong support of the concept of 
those authors who regard the essential disturbance in Tay-Sachs’ 
disease as being a metabolic disturbance of a diseased nervous 
tissue. 

The identity of the histologic findings leads directly to the con- 
cept which I have presented with Max Bielschowsky, that Tay- 
Sachs’ disease has its basis in the same metabolic disturbance as in 
Niemann-Pick’s disease— that is, it is a localization in one organ of 
this general disturbance of lipoid metabolism. It is true that the 
majority of the cases of Tay-Sachs’ disease do not present clinically 
a hepatosplenomegaly and, furthermore, it has not yet been shown 
that the cellular and tissue changes of Tay-Sachs’ disease occur in 
all cases of Niemann-Pick’s lipoid storage. In the internal organs, 
for example in the spleen, were found pictures in juvenile amaurotic 
idiocy, which correspond completely with those in Niemann-Pick’s 
disease (Fig. 12). 

From all of this it follows, and I will express myself very cau- 
tiously, that the cellular changes in Tay-Sachs’ disease are primarily 
conditioned by a metabolic disturbance which leads to lipoid deposi- 
tion in the ganglia and glia cells and that this metabolic disturbance 
in infantile Tay-Sachs’ disease must be of the same kind as that in 
Niemann-Pick’s disease. 

Finally, it must be stated that in the infantile form of Gaucher’s 
disease, lipoid corresponding inicrochemically and optically to 
Gaucher substance is often deposited in the cerebral cortex. Except 
for tlie differences in the character of the deposited lipoids, the 
resemblance with the ganglion cell pictures seen in Tay-Sachs’ dis- 
ease is striking. This fundamental similarity in the involvement of 
the elements of the central nervous system in Gaucher’s disease, 
as well as in Niemann-Pick’s disease speaks against a mere accidental 
combination of the two diseases and is even more indication of a 


primary disturbance of the lipoid metabolism aifecting the ganglion 
cells in lioth diseases. I have gone in detail into these questions 
because here the pathologic-anatomic study of a metabolic disease 
has opened a pathway which may explain the pathogenesis of a 
cerebral disease which hitherto has been a mystery. 


Hand-Schiiller-Christiaii’s Disease. To complete the description of 
the essential general xanthomatoses, it is necessary to describe both 
this disease and the group of e.ssential irregularly localized forms. 
I can limit myself somewhat inasmuch as the cases of xanthomatoses 
with varying loealizations do not present a constant clinical anatomic 
picture of I land-Schullcr-Christians disease which was, as you know, 
first investigated in your country (Philadelphia and Boston). We 
are indebted to B. .S. Howland not only for a complete clinical 
anatomic presentation of the disease, but also for the important 
knowleilgc that this disease Imlongs to the essential xanthomatoses. 

Like Gaucher’s disease and Niemann-Pick’s disease, Hand- 
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Schiiller-ChTistian’s disease is also a congenital familial disease on 
a constitutional basis. It occurs predominantly in Jews and, as 
far as we know, in the male sex. The lipoid deposition here con- 
sists chiefly of cholcsterin-fatty acid esters. The accumulation of 
large storage cells is secondary to a very characteristic granulation 
tissue which has an outspoken tendency to conversion into fibrous 
scars. 

Clinical Picture. The first symptoms of this disease begin in the 
second year. In most instances there is a very characteristic triad 
of sjTnptoms: (1) defects of the bones, especially of the skull; (2) 
exophthalmos and (3) diabetes insipidus. In addition there is a 
growth disturbance, clianges as in dystrophia adiposogenitalis, 
yellow-broAvn discoloration of the skin, dyspnea and cyanosis anil 
often also moderate enlargement of the liver, spleen and Ijunph 
nodes. 

The course can be a mild one, interrupted by remissions, and 
death may be delayed until the third decade of life, unless occasioned 
earlier by an intercurrent disease. The cholesterol, phosphatids 
and fatty acids of the blood are increased. However, during the 
remissions the valves approach the normal. Lipemia has not been 
observed. 

In the differential diagnosis the bony defects have primarily to 
be considered. Gaucher’s disease, sj^ihilis, tuberculosis, multiple 
myeloma, osteitis fibrosa cystica and neoplasms have to be rulcfl 
out. The presence of the radiographically characteristic defects of 
the skull (geographic skull) speaks in favor of Hand-Schiiller- 
Christian’s disease. However, as in Gaucher’s and Niemann-Pick’s 
disease, only the demonstration of the characteristic storage cells 


(foam cells) in biopsy makes the diagnosis certain. 

I have my doubts whether dietary or endocrine therapy can he 
efi'cctive. It is true that radiation causes rapid regeneration. How- 
ever, even during the treatment, new foci develop. In protracted 


cases bony defects may heal spontaneously. 

Pathologic Anatomy. An autopsy of a fully developed case of 
Hand-Schiiller-Christian’s disease presents the distinct picture of a 
disease of the skeleton, particularly of the skull. IVithin the con- 
vexity and in the base of the skull there are numerous defects of 
varying shape and size. They are filled by a light yellow or brown- 
ish granulomatous tough substance, which originates in the dura or 
simultaneously in the periosteum. In later stages of the disease the 
granuloma becomes a cicatricial fibrous tissue, also of yellow tint. 
Occasionally cysts develop and these contain yellowish or rwldish- 
brown semifluid material. The yellow granulomatous tissue invade.s 
the orbits, the accessor.' nasal .sinuses and the mastoid cells and 
pushes the pituitary gland uiiward. The pituitary glatid^ projier 
and the structures in the near vicinity at the floor of the third ven- 
tricle may appear diffusely yellow. The other organs are invoked 
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Fig. 1. —Smear of cells from splenic puncture in Niemann-Pick’s disease. Note 
typical cell with vacuoles peripherally located with homogeneous center. 

Fig. 2.— Section of spleen in Niemann-Pick's disease. The sinus endothelium is 
free of lipoid. Hematoxylin and eosin 

Fig. 3.— Section of spleen in Niemann-Pick’s disease. Typical vacuolated storage 

colls. Hematoxylin and eosin. 

Fig. 4. —Section of liver in Niemann-Pick's disease. Note blackening of phosphatids 
stored in endothelial. Kupffer and liver epithelial cells. Smith-Dietrich stain. 

Fig. 5.— Cartilage of trachea in Niemann-Pick’s disease. Blackened phosphatids in 
cartilage ceils. Smith-Dietrich stain. 

1-iG. O. --Section of lung in Niemann-Pick’s disease. Note dilatation and blockage 
of pulmonary capillaries by vacuolated storage cells. Hematoxvlin and eosin 
'--O'-armn cortex in Niemann-Pick’s disease. Blackened phosphatids of 
the oiiithehal cells of the primordial follicles and ovulum proper. Smith-Dietrich 

Fig. S.-Scction of "precentral gyms’’ of brain in Niemann-Pick’s disease. Black- 
cned phosphatids in ganglion and glia! cells. Smith-Dietrich stain. 
.•.-I'oction of cerebellum in Niemann-Pick’s disease. Striking demarcation 
phosphatids in Purkinjc cells. Smith-Dietrfch stain. 

K. Purkmjo cells in Niemnnn-Pick’.s dise.ase. Lipoid stains light. Bielschow- 

, ... . , stain. 

iG. 11.— Purkmjecellsin Niemann-Pick’s dise.ase. Lipoid stains light. Balloon-likc 
, . i*"'elling of a dendrite. Bielsehowskv stain. 

i,i;n m type of Tay-.Saehs’ disease (amaurotic familv 
V ■ fells in splenic pulp corresponding to storage celN n 

Niemann-Pick’s disease. Hematoxylin and eosin. lo .forage ecus m 


Fig. 

Fig. 
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only occasionally. The spleen, liver, lymph nodes and also the 
kidneys may be moderately enlarged and diffusely yellow-stained. 
The bone m'arrow, too, shows not infrequently a diffuse or patchy 
yellow color. The same holds true for the thymus, tonsils, wall of 
the 'esophagus and stomach, Foyer’s patches, heart and walls of 
the large vessels. It is striking that the adrenals with yelloAv cortex 
may be found reduced in size and that the yellowish speckled lung 
is often conspicuously firm. 

The foam cells vary in size and shape and commonly resemble 
the type found in secondary xanthoma. They include one or two 
small nuclei, occasionally even many, and because of their prevailing 
cholesterol content they are well stained with Sudan and Nile blue 
and are doubly refractile. Frequently they contain cystalline 
needles or small rods. They may be freed from disintegrated cells 
and cause the appearance of multinuclcated foreign body giant cells. 
The chemical analysis of the organs reveals also a preponderance in 
the figures of cholesterol and its esters over the phosphatids and 
neutral fats. 

Groups of round and eosinophilic ceils are found in combination 
with the foam cells and , suggest the appearance of a granulation 
tissue. In addition there occur hemorrhages and necroses. The 
fibrous cicatricial transformation is initiated by the proliferation of 
numerous spindle cells arranged in bundles. Within the fibrillar 
scar tissue, giant cells and numerous cholesterol needles or plates 
are retained for a long time. 

As far as their origin is concerned, Howland summarily charac- 
terizes the foam cells as derivatives of the reticulo-endothelial cells 
or histiocytes. As far as I can see, only their origin from reticulum 
cells and from histiocytes of the adventitia and the perivascular 
connective tissues is established. According to Howland the paren- 
chymal cells of the glandular organs and certain other tissues partici- 
pate in addition in the lipoid deposition. This is analogous to 
Niemann-Pick’s disease, although the storage is not as intense. 

The foam cells are also widely distributed in organs which do not 
show macroscopic alterations. They lie within the connective tissue, 
as in the near vicinity of small blood and lymph vessels, and cause, 
if present in the larger groups, the grossly recognizable yellow color. 
Again the tendency to fibrous transformation, ?. c., to cicatrization, 
is very conspicuous, especially within the liver. It is most marked 
within the lungs where the proliferating t'onnective tissue between 
the alveoli causes their obliteration. The fibrosis is responsible for 
the induration of the lungs, the dy.spnea and cyanosis, and predis- 
l)oses the organ to pneumonia. 

The eomiilete reiilaccmcnt of the bone marrow by the masses of 
foam cells and the subsequent formation of the gramiloinatoiis tissue 
is (he cause ol the bony defects. The embarrassment of the circu- 
lation results in small resorbable necroses of the bony substance 
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wliicli can be termed caries sicca xanthoniatosa. Extensive replace- 
ment of tlie bone marroAv causes severe fatal anemia by myelo- 
phthisis. The exophthalmos is the result of granulomatous masses 
which have invaded the orbit. The diabetes insipidus as well as 
the general developmental retardation and the dystrophia adiposo- 
genitalis are symptoms of the involvement of the pituitary gland, 
which has not only been displaced by the granulation tissue but in 
addition has been infiltrated by foam cells. The same takes place 
in the infundibulum and the tuber cinereum. 

In this way all the clinical features of the disease find their full 
exiilanation in their anatomic-histologic counterparts. 

The fourth and last group of the essential xanthomatoses is a 
residual group. Whatever remains after Gaucher’s disease, Nie- 
mann-Pick’s disease and I-Iand-SchiiHer-Christian’s disease have 
been eliminated belongs to this group. It corresponds entirely in 
its varying localization and in its histology, and as far as our knowl- 
edge goes also in its chemistry, to the symptomatic xanthomatoses, 
except that a fundamental disease is absent. Here also, the chief 
component of the lipoid deposition is probably cholesterol. I have 
already mentioned that the variation in the localization of these 
xanthomatoses accounts for the fact that there does not e.xist a 


precise clinical-anatomic picture. The skin and internal organs may 
be involved by the xanthomatous deposits to a varying degree. It 
seems, however, as if one might still be able to separate still another 
well circumscribed t^Tie which represents again a disease of the 
bones and Avhich presents a jiossible characteristic Eoentgen ray 
picture. William Chester, working under Erdheim, first reported 
two observations of this t;\TJe. Subsequently a few cases, identical 
in their clinical, radiologic and pathologic-anatomic aspects, have 
been observctl and I also can .show you such a case. 

They are apparently not characteristic for any definite age period 
and occur in men and women. As in Hand-Schiiller-Christian s 


disease, the widespread deposition of lipoid containing cells within 
the bone marrow, widely distributed all over the skeletal system, 
passes into a lipoid granulomatosis. But instead of the skull being 
the chief seat of the disease, it is more conspicuous in the diaphy.se-s 
of the long bones; and the fibrous healing stage which occurs in the 
lipoid granulomata does not result in bony defects but provokes an 
osteoplastic reaction, c., expensive new formation ot bony sub- 
stance. The bones arc externally unaltered and the periosteum is 
free. The deposits of lipoid granulomata ajjpear on cross-section in 
part as yellow foci and in part they occupy longer areas of the 
marrow cavity. The microscojic reveals a porosity of the comjiacta 
and of the spongio.sa of the liones, causeil by cither recent or older 
cicatrizing lipoid granuloma. Xcar it, however, there is ;in entinij 
“uu.static," independently new “irritation spongiosa" with slender 
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bone traljeculie ])et\veen the bony .siilistance. Tlie foci of lipoid 
graiiuloinata w))icli tend to lieal with fibrosis are delimited by special 
bony marginal trabeciilie. Occasionally, as in some of the reported 
instances, a dense osteosclerosis may occur, particularly at the 
distal portions of the femur and the diaphysis of the tibia, which 
gives a dense Roentgen ray sliadow. Xanthomatosis of the sldn or 
of the internal organs may be present or absent, in accordance with 
the variability of the organic involvement characteristic for this 
group. It may be sufficient to characterize these cases of peculiar 
bony xanthomatoses ‘as separate entities. We are just beginning 
to collect our observations and experiences. It is mainly necessary 
to investigate the type of the deposited lipoid and the lipoid contents 
of the blood. 

It must be considered that cases of this type deserve the term 
“lipoid granuloma” in a secondary sense only. The granulomata 
do not develop primarily with subsequent lipoid storage within 
their cells but, conversely, the primary process is the deposition of 
storage cells within the bone marrow. From this, as in Hand- 
Schiiller-Christian’s disease, the lipoid granuloma develops. It 
is absolutely untenable, and this must be emphasized, to include 
Niemann-Pick’s disease among the lipoid granulomata. In this 
instance there never exists in any phase, a lipoid cellular granulation 
tissue or anything which is even remotely related. 

The knowledge of the generalized essential xantliomatoses is still 
recent in its present classification. The important information 
regarding the nature of Gaucher’s, Niemann-Pick’s and Hand- 
Sehuller-Christian’s diseases dates back only to the last decade. 
There is, however, no doubt in regard to the principal differences 
among these three affections. 

The separation of these three storage diseases from one another 
is the more certain because the differentiation is not only clinical 
and anatomic but also chemical. Gaucher’s disease stores mainly 
kcrasin, Niemann-Pick’s phosphatids and Hand-Schiiller-Christian’s 
disease, chole.sterol. It is true that certain features are common to 
all three di.seases. In common there is a familial congenital dis- 
turbance of the lipoid metabolism on a constitutional basis and 
this aberration show's ju-ediiection for the Jewish race. The reason 
for this is probably the coincidence of the determining hereditary 
factors favored by frequent blood marriages. All three diseases are 
accompanied by hcmachromatosis with j'ellow’ish-brown pigmenta- 
tion of the exposed skin. In all tliree diseases, disappearance of the 
storage cells may occur with subsequent formation of fibrous scars. 
Gaucher 's and Hand-Scluillcr-Christian’s disease exhibit surprisingly 
independent localization of lipoid storage within the skeletal system. 
This occurs apparently in still another form wdnch is at present still 
classified among the unnamed e.ssential xanthomatoses. 
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Yet tliere is, aside from this fundamental agreement, alino.st 
always a particular characteristic for each disease entity. Gaucher’s 
disease and Niemann-Pick’s disease predominate in the female sex; 
Hand-Schuller-Cliristian’s disease predominates in the male sex, as 
far as the existing observations show. In Gaucher’s disease and in 
Niemann-Pick’s disease the cicatricial new formations develop in 
the liver with the disappearance of the storage cells directlj' by a 
sort of insidious condensation of the fibrous stroma. In Hand- 
Schiiller-Christian’s disease, however, and also in the unnamed bone 
xanthomatoses there is granulation tissue formation. In Gaucher’s 
disease the osseous form of the disease is exceptional. In Hand- 
Schiiller-Clrristian’s disease, and of course also in the unnamed bone 
xanthomatoses, it is the rule and the leading symptom. In Hand- 
Schiiller-Christian’s disease the skull is involvetl primarily; in 
Gaucher’s disease and in the bone xanthomatoses, the entire skeleton. 
As you see, there are clinical-anatomic differences in all the groups. 

Objection has been raised against the classification of the general- 
ized essential xanthomatoses or lipoidoses with the three named 
diseases. It has been claimed that there are instances which alto- 
gether do not belong in this system and that cases have been 
observed which take an intermediary position, as the observation 
of Ilamperl and Dienst who found, in the organs of the type Nie- 
mann-Pick, a small amount of kerasin in addition to the abundant 
phosphatids. Such observations do not invalidate the classification 
by any means but corroborate it, because they tend to confirm 
what was to be expected a priori. One should not forget Aristotle’s 
words: Naiura non saltumfacit. All natural phenomena necessarily 
show such transitions. I have repeatedly emphasized that there 
exists a number of variations in addition to the classical disease 
entities of the generalized essential xanthomatoses which do not 
fit the scheme and ivliich have occasionally a distinctly uncertain 
character. I have compiled and reported sueh cases. Most prob- 
ably the system in its present form is not even complete. 

Thus, the recent teaching of the generalized essential xantho- 
matoses appears to be well founded in its fundamentals. The sy.s- 
tem has proven its practical utility in a sufficient number of cases. 

I hope, from what I liave discusscfi and demonstrated, that you 
have gainetl this belief and that you now see before you the pathway 
which further investigation has to pursue. 

If much of our knowlcflge is still incomplete in structure and 
content and perhaps must remain so, then you must recall the word.i 
of the famous scientist, Karl Ernst von Baer: 

“Science is eternal in its .courcc-s 
]3oundle.‘« in extent, 

Infinite in structure, 

I'liaftainahle in purfioso.” 
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(From the Din'sion of Pathology of the Philadelphia General Hospital Laboratories 
and the Department of Pathology of the University of Pennsylvania.) 

A quarter century lias passed since Gbedini, of Genoa, performed 
the first biopsy of bone marrow (1908) and subsequently (1910, 
1911) described the technique and the results of his studies. The 
medical profession, usually alert for new means of diagnosis and 
study, has not received the procedure with favor; mute evidence 
lies in the fact that, since the time of Gbedini, hardly a doj^en 
articles related to such study have appeared. Recently Idellwig, 
in an excellent comprehensive review of biopsy, totally neglected 
to mention biopsy of the bone marrow. From this lack of interest 
one might infer that the results of the procedure do not justify its 
performance; a survey of past work and our experience thus far are 
not in accordance with such inference. 

Most authors have been content with study of smears of material 
aspirated by various means from the myeloid cavity— Gbedini, 
Zadek (1921, 1922), Morris and Falconer (1922), Seyfarth (1923), 
Arinkin (I92S), Arjeff (1931), Tuschinsky and ICotlarenko (1932), 
and Sokolowski (1932). Peabody alone (1927) was concerned with 
carefully prepared sections of curetted marrow tissue. Smears are 
of distinct value for comparison of marrow cells with cells of the 
circulating blood, preparation and staining technique being alike; 
used alone, however, the limitations of smears are obvious. Quoting 
Peabody, “they do not necessarily give the correct idea of the 
relative number of different cell types present (thus megaloblasts 
may be so firmly adherent to one another that only a .small propor- 
tion appears in the smear), and they give no indication of the 
actual structure of the bone marrow. As more is learned about the 
normal phy.siology of blood formation and the liberation of cells 
into the peripheral vessels, it becomes apparent that these physio- 
logic functions can often he interpreted by the study of the anatomy 
of the bone marrow. It is thus evident that the elucidation of the 
])athologic physiology of the diseases of the hematopoietic system 
will he considerably aided by a better knowledge of the structure 
of tlic bone marrow, which can be acquired only from the study 
of .sections of fixtTl tissue,” Going further, invaluable information 
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rcgarciing flic ceil clciiiciits of tiic marrow may be obtained througii 
tissue culture and su])ravitall.y stained preparations tliat can never 
be gainc'd through study of dead cells. 

The purpose of this paper is to outline in detail a technique for 
bone marrow biopsy, the use of which will furnish uniformly good 
marrow preparations in a comparatively short time, and to describe 
briefly a method for study of the preparations thus obtained. It is 
hoped that the use of the procedure for diagnosis and study of 
disease of the hemolytopoietic system will be stimulated. 

Selection of Site for Biopsy. Earlier observers (Ghedini, hlorris 
and Falconer, Zadek, Peabody) performed biopsy on the tibia. It 
was pointed out in a previous paper® that the tibial marrow loses 
its hemopoietic elements during the adolescent and early adult 
period and becomes practically entirely fatty; further, that only 
under the most extreme stimulation, as in untreated pernicious 
anemia in phases of relapse, does the metamorphosis to red marrow 
occur; far less labile is the tibia than the femur, for example. This 
is demonstrated graphically in the charts presented in the preced- 
ing paper of this series.'* Peabody has stated; “The marrow of 
the tibia, which may be involved only rather late, is nevertheless, 
a more sensitive index of the extent and degree of the pathologic 
process (■;. c., referring to pernicious anemia) than is, for instance, 
the marrow of the femur." On the contrary, the author considers 
the tibial marrow one of the coarsest indices of hemopoietic resjionse, 
even though it be true that the earliest stages of a pathologic process 
involving the blood-forming organs may be more readily followed 
in the relatively simple marrow of this bone than in the complex 
myeloid tissue of the spongy bones. When blood-forming -tissue 
is found here, it indicates a most extreme liemopoietic reaction. 
How often, though, does one perform biopsy on the tibia, only to 
be rewarded by a section of simple, practically acellular fat to study? 
Or worse, what is the interpretation of such a find by one unfamiliar 
with the variation in cellularity in the dift'erent hones? Within the 
past few months the author has known tlie unjustified diagnosis of 
aplastic anemia to be made in 2 cases, largely on the ground of a 
fatty tibial marrow; fortunately such instances are uncommon. 

The femoral marrow, regarded as the most useful single marrow 
for postmortem study, is not available for biopsy for obvious 
reasons. The sternum oft’ers far more hope for an adequate cyto- 
logic study of the marrow; it remains cellular in part throughout 
life, although fat content increases with advancing age. Tiie imne 
is readily accessible and trephine is accompli.she(l with imich le.s? 
difficulty than through the thick, dense cortex of the tibia. Perhaps 
the optimum state would be obtained througb examination of both 
i)ones simultaneously, but seldom would cither patient or clinician 
feel this justified. Of tlie 2 available bones, then, the sternmn 
seems prefcnibie for biopsy. 
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Surgical Technique. Some authors have advocated needle biopsy 
of the sternum and have described a variety of methods and instru- 
ments for its performance. The chief disadvantage lies in the fact 
that only aspirated marrow is available for study, thus rendering 
impossible section of fixed myeloid tissue in which cytologic rela- 
tions are maintained. Morris and Falconer devised an electric 
drill for trephining bone; we found no such elaborate instrument 
necessary. The following surgical technique for the removal of a 
sternal button has been adopted : 

Using rigid aseptic precautions, the skin and subcutaneous tissue 
are infiltrated at least 1.5 cm. to right and left of the midline with 
a 2 per cent solution of novocain for a distance of 3 cm, above and 
below the attachment of the fourth rib. After a lapse of 5 minutes 
a sagittal incision, 4 cm. in length, is made down to, but not includ- 
ing, periosteum. The needle is inserted beneath the periosteum 
and the subperiosteal space is infiltrated with novocain OA^er the 
operative field ; thus all sensitive parts have been rendered anesthetic. 
The periosteum is incised in the line of skin incision and elevated, 
exposing an area slightly greater than 1 cm. in diameter. Using an 
ordinary trephine of 1 cm. diameter, the ventral table of the sternum 
is cut; the marrow cavity has been entered when the sensation of 
a slight downward thrust is experienced (care must be exerted not 
to continue drilling through dorsal table into mediastinum).* The 
trephine is tilted slightly back and forth in sagittal and transverse 
planes, thus breaking the fine trabeculae of the underlying cancellous 
bone. The trephine is withdrawn; the bone button will come away 
with the drill or can be removed with tissue forceps. The margin 
and floor of the myeloid cavity are scraped with a sharp bone 
curette; the curettings and button are handed to the pathologist 
(whose presence at operation is imperative) on a sterile sponge. 
The cavity is packed firmly with gauze until all oozing has ceased ; 
the periosteum is replaced over the bone defect, but not sutured; 
skin and subcutaneous tissue are approximated with interrupted 
No. 00 plain catgut (or horsehair) sutures (in female subjects a 
carefully laid subcuticular suture may be preferable). Sterile 
dressings are applied and the patient returned to bed; dressings 
may be discontinued after the sutures have been absorbed (usually 
about the sixth day). There is eventual fibrous or osseous replace- 
ment of the bone defect and the resulting .scar an inconspicuous, fine, 
white line. 

Microscopic Technique. A tiny fragment of the curettings should 
be teased out and stained supravitally according to tlie technique 
of Doan or Forkner. If tissue cultures are to lie made, the marrow 
fragment should be jflaeed in the medium as soon after removal as 

* As an added precaution aKainsI cnteriiiK llic mediastinum, a mark can bo 
ma<lc on the trephine 5 mm. from tlic cuttiiiK cdf^c; drilRnp .should stop when 
this mark is rcaelicd. 
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possible (the technique of Maximoiv or of Lewis is preferable). 
Smears should be made from the curettings as directed,^ both wet- 
fixed and dry, stained by the method used, on blood films from the 
patient (hlay-Griinwald-Giemsa, acetone-Giemsa or Wright’s are 
best). Thus a comparison of the cytology of peripheral blood and 
blood-forming organs is possible.' 

The button and remaining curettings are fixed promptly in 
Zenker-formol solution for 4 to 6 hours, washed for an equivalent 
length of time in running water and decalcified in a solution of equal 
parts of S5 per cent formic acid and 20 per cent sodium citrate 
(6 hours is usually sufficient, although the tissue may be left over- 
night without destroying the staining quality of the cells). The 
tissue is ivashed in running water for about 4 hours, transferred 
through 95 per cent alcohol (12 hours), absolute alcohol (6 hours), 
chloroform (45 minutes), chloroform and paraffin (30 minutes in 
oven), paraffin (40 to 42° C.) (15 to 20 minutes), paraffin (53° to 
56° C.) (2 changes totalling 30 minutes) and finallj’^ embedded in 
paraffin, being careful to embed the button with the marrow surface 
downward. The tissue is blocked and cut in the usual fashion, 
preferably not over 5 micra in thickness, mounteel on albuminized 
slides and placed in the oven for at least 2 hours (better overnight 
to insure flat sections). Paraffin is removed by 2 changes of xylol, 
following which the slides are transferred through the following 
solutions : 95 per cent alcohol, 95 per cent alcohol and iodin (cherry- 
red solution) until the meremy of the fixative is removed, 95, 70, 
50 and 30 per cent alcohol and finally through 3 changes of dis- 
tilled water to insure removal of all alcohol. Slides are then 
placed in the stain mixture prepared as follows: 

Solution I. 


Eosin fur I?lu( (GrQblcr) 1 C"'- 

Distilled ^v.^tcr .... 1 liter 

Solution IJ 

Azure II .... 1 cm 

Distilled water J 


(Azure II as supplied by National Aniline and Chemical (’oin- 
pany only.) 

i\Iix solutions as follows in the indicated order: 

1. Distilled water SO ce. 

2. Solution I ....... -b ee. 

a. Solution II , . . . n* 

Stain from late afternoon until tlic following morning. Dificr- 
entiatc, controlling differentiation under the mieroseoiie: 

1. Alcohol, 95 ])er cent, until blue .stain ceases to come oil in a 
cloud. 

2. .\lcnhol, 95 )icr cent, until differentiation is complete (hone 
trabeetdse. rtnl blood cells, eosinophil granules tire the landmarks 
iind should be red; nuclei shouhl Ite sharj) and brilliant blue). 
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3. 'IVansfcr rapidly tlirougli 2 changes of alisolutc alcohol for 
dehydration. 

4. Xylol (3 changes) until clear. At this time check stain under 
high dry power; if underdifferentiated, slide can be carried back 
into alcohol; if oyerdift'erentiated, it is practically useless. Decolor- 
izing in acid-alcohol and restaining are possible but results do not 
justify the effort; better cut new sections. 

Moderate amount of leeway is permissible in the timing noted 
above. The schedule used in our laborator}" is usually as follows: 

First Bay. 9 a.m. : operation, fixation of tissue; 1 p.m. : washing 
begins; 5 P.ar.: decalcifying fluid. 

Second Day. 9 a.m.: washing begins; 1 p.m.: 95 per cent alcohol. 

Third Day. 9 a.m. : absolute alcohol ; 2 p.m. : chloroform ; 2.45 p.m. : 
paraffin, 40 to 42° C.; 3.45 p.m.: paraffin, 53° to 56° C.; 4.45 p.m.: 
embed. 

This procedure can be shortened but sections are not so perfect if 
tissue is rushed. 

Methods for Examination. I. Section. A general estimate of 
the percentage of marrow cellularity should be made with the low- 
power objective and compared with the approximate normal at 
the given age (see chart in previous article^, to determine hyper- 
plasia or hypoplasia. Using the oil-immersion objective, a differ- 
ential count should be performed. This is simplified by the use of 
a ruled ocular (Zeiss-Okularnetzmikrom) to divide the field into 
segments. At least 90 to 95 per cent of all cells are identifiable 
in a well-made preparation, according to our experience. The cells 
should be listed as follows : 

Granuloc 3 ’’te Series (Neutrophil, Eosinophil, Basojihil): 

Mj'^eloblasts 
Promj'^elocyte.s 
1^761003468 
Metamyelocytes 
Juvenile forms 
Stab forms 
Segmented forms 
ErytIiroc34e Series: 

Megaloblasts 
EarU eiythroblasts 

Intel-mediate (pofi'chromatic) er 3 'throblasts 
Late erythroblasts 
Normoblasts 
Megakar3’'oc34e Series: 

Megakar 3 "oblasts (mononucle.ar) 

Megakar3'0C34es 
Degenerating forms 

Cells of the Reticuloendothelial S 3 '.stem: 

Reticular forms 
Endothelial forms 
Wandering forms 

Primordial cells (corresponding to so-called hemohistioblasts, hemo- 
C3'toblasts, lymphoidoc3'tes, etc.) 

L 3 'mphoc 3 ’tcs and pla.sma cells 
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Attention is also s^ivcn tlic I'ollowing: 1. The general arrange- 
ment of the hemopoietic pattern. 

2. The acth'ity of one or another of the cell series, as indicated 
by increase in numbers of immature forms and mitotic figures. 

3. A hypoplasia of any or all of the cell series. 

4. A defect in development of a series (maturation arrest) indi- 
cated by the degeneration or absence of maturing and mature forms. 

5. The presence of focal necroses with special .note of the t^'pe 
of cell response in the periphery of such necroses, and the presence 
or absence of bacteria in the necrotic center. 

6. The proliferation and phagocytic activity of cells of the 
reticuloendothelial system, or their tendency to differentiate toward 
one or another cell type. 

7. The replacement of hemopoietic tissue b_\' cells foreign to the 
bone marrow (Ijmiphoeytes, plasma cells, tumor cells, etc.). 

8. Evidence of gelatinous degeneration (distingui.shcd from 
edema*-) or of osteitis fibrosa. 

II. Smear. The ^'alue of the marrow film lies in the comparison 
of obscure cell types found in the peripheral blood with cells of 
the marrow, staining technique being alike. A differential count 
should be performed in a manner similar to that used with the 
blood film. Bacterial stains may be applied to the smear with 
much more ease than to sections and should be done in all cases; 
care must be e.xerted, however, to use freshly cleaned slides and to 
make the smears before there is chance of contamination of the 
material. At this point it might be well to mention the value of 
bacterial culture; this must be done at the operating table. 

III. SUPRAVITALUY StaINED PREPARATIONS. It is not within the 
scope of this paper to discuss in detail the staining properties and 
means of identification of cells stained by this method. The .same 
principles are applied to cells of the blood-forming organs as to 
those of the circulating blood. Heference is made to the articles 
of Doan, of Forkner, of Hall and of Tompkins. 

IV. Culture. This procedure maj' be of some value when cells 
of the circulating blood are so undifferentiated that their positive 
identification on morphologic grounds is impossible. At least 1- 
cultures should be prepared and placed in the incubator, immediately 
after the tissue is removed ; in addition to frequent observation under 
the warm-stage microscope, a culture should be fixed at convenient 
intervals of from 0 to 12 houns and .stained by the method used on 
the blood films. 

Dangers of Biopsy. The dangers arc those attendant upon an\ 
surgical procedure, chiefly the po.ssibility of iiitrodnciiig infection 
into the myeloid cavity. Tlie author has not encoiintercfl a report 
of ill-cffeet of this jjroccdurc and in his own cases he has never liai 
any reason to regret the biop.sy. Tiischin.sky and TCotlarenko report 
57 sternal punctures without discomfort to the paticnt.s. In tin 
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autlior’s series of trephines the incision in all has healed by first 
intention; the several tliat have been examined at necropsy have 
shown no inflammation at the site of biopsy. Patients have not 
complained of pain during the operation, nor of discomfort other 
than slight “soreness” thereafter. 

Limitations of Biopsy. The clinician wlm anticipates from the 
pathologist a definite diagnosis in every case upon which biopsy is 
performed is doomed to many disappointments— such is often 
impossible. The diseases that jjresent a specific marrow picture 
upon which a definite diagnosis can be based are comparatively 
few. Although the marrow picture may not be specific per se, an 
intelligent correlation of the clinical and peripheral blood features 
greatly widen the possibilities of the procedure. 

Value of Biopsy. Disease of the hemopoietic system can occur 
without demonstrable change in the blood picture; others may 
present in some phases of their course an extremely puzzling clinical 
and hematological syndrome; these are the type cases that show 
sufficient alteration in the blood-forming organs that a definite 
diagnosis is made possible by bone marrow biopsy’’. Again, many 
diseases, not primarily related to the hemopoietic apparatus, pro- 
duce changes in the blood picture that are deceptive (reference is 
made especially to the differentiation between leukemoid reaetions 
and leukemia, between secondary granulocytopenia and the disease 
agranulocytosis [Figs. 1 to 4], between the various Dtdbs of pseudo- 
pernicious anemia and true pernicious anemia, etc.), thus altering 
the prognosis in many cases. 

Aside from the diagnostic features, the course of a given disease 
can be followed by repeated biopsy'’; new light may be thrown on 
the nature of the diseases of the hemopoietic system through study 
of the bone marrow in vivo. 

Summary. A method for biop.sy of bone marrow and for exam- 
ination of material removed thereby is presented. The dangers, 
limitation.s and value of the procedure are mentioned. 
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LEUKEMIAS SHOWING HAPLOID LEUKOBLASTS UNDERGOING 
MITOTIC DIVISION IN CIRCULATING BLOOD. 

By Willi.am A. Groat, B.S., M.D., 

pnoFESson cuxuc.\i, r.\TiioEOGy, colw.ce of xiedicixe, syiiacusb uNivEitsm , 
attending physician, and DinECTOU IIAZAIID .ME.MOHIAD 
UAnOIlATOIIY, MEMOniAD IIOSPITAP, 

SYHACUBE, N. Y. 

(From the Department of Clinical Pathologj', S.vracuse University, and the Haz.ird 

Memorial Lalxiratorj', Syracuse hlemorial Hospital.) 

The A-ariou.s tyjies of leukemia are blood-stream expre.ssioii.s of 
a disease involving the hematopoietic .system in whole or in pur • 
The leukemic blood picture is a fluitl metastasis.- The ahiioriim 
cells found in the blood in a leukemia also are found niorc or tas 
throughout the liematojioietic sy.stcm. A so-called “aleukemic 
period probably jireccdcs the ajipearance of a leukemic blood jiu- 
ture. .^uch infiltrations as may be found in vtirious orpuiB ant 
tissues arc marie up of the type cell of that particular case. JaR ' 
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case of leukemia has individuality, a more or less characteristic 
cell classifies it, and this characteristic cell and the individuality 
point to abnormality. For example, in a myeloid leukemia, one 
finds that the abnormal myeloblastic type of cell, which charac- 
terizes it and is commonly used to name and classify it, is one 
which resembles a cell type normally found someivhere along the 
differentiation chain between the most primitive myeloblast and 
the myelocyte. There are myeloid leukemias in which the pro- 
liferating abnormal cell is so primitive as scarcely to be recogniz- 
able, perhaps to be called merely a stem cell ; and other cases may be 
characterized by cells resembling normal types up to the myelo- 
cyte, but none beyond the myelocyte. There are no preleukocytic 
or polymorphonuclear leukocytic leukemias. There are no leu- 
kemias bejmnd the stage of differentiation when mitosis ceases 
(the myelocyte) and difl'erentiation continues by aging only. 
Histologic study of normal marrow shows mitotic division going 
on from the primitive stem cell through the phases of differentiation 
up to and including the young myelocyte. This end point of mi- 
totic division is also the normal dividing line between marrow and 
circulating blood. In a leukemic state active mitotic division often 
is found in the abnormal cell which characterizes it in sections of 
marrow and involved fixed tissue. I have reported^ a case of 
acute myeloblastic leukemia in which all jihases of mitotic division 
in the characteristic cell of that particular case were found in the 
peripheral blood. Bowcock and Bishop^ reported a case in which 
they found mitotic figures in peripheral blood and thought that 
many of them were in leukoblasts. I have had the privilege of 
studying the original smears and agree with them that most of the 
cells, as illu.strated in their paper, are leukoblasts undergoing 
mitotic division. Bowcock with Dickson has reported a second 
case,® smears from which also I have studied and photomicrographed. 
Kabinovici® reported a case which, while not illustrated, by descrip- 
tion undoubtedly belongs in this group. The first paper which 
comprehensively approaches this topic is that of Dock.^ He col- 
lected cases of leukemia in which mitotic figures had been reported 
found in the peripheral blood. Some of these reports undoubtedly 
referred to erythroblasts, others probably to leukoblasts, and in 
his own illustrated cases some are erythroblastic and others indubit- 
ably leukoblastic, although he did Jiot definitely separate them. 

Directly after the appearance of my report, Dr. Raphael Isaacs, 
in a personal communication, called my attention to the fact that 
the cells illustrated by me were haploids; that is, contained half 
the full somatic number of chromosomes to be e.xpected in human 
blood cells (48) and directed me to a discussion by him® in which 
he stated he had found similar cells in a leukemia. In this discus- 
sion he ventured the suggestion that the ha})loidaI character of 
the cells might explain their abnormalities and seeming inability 
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further to differentiate into more mature types. He tells me his 
case is soon to be reported. 

I present 6 additional cases^ and so far as can be determined, 
in all of these the cells in mitotic division are haploids. Well 
oi^er 200 leukemic cells undergoing mitotic division, from 12 different 
cases, hai-e been studied and photomicrographed. In those in 
which the chromosomes could be estimated or actually counted, the 
number was found to be usually 24, or of the order of 24 rather 
than 48, indicating them to be haploids. A few with irregular 
chromosome numbers were found, as might be expected, but in none 
did I find what appeared to me to be the full somatic (2n) num- 
ber of chromosomes. From Dr. Wiseman’s case, in which mitotic 
figures were found by me, and the illustrations used herewith 
through Dr. Wiseman’s kindness, myeloid cells undergoing mitotic 
division are shown- in complete series from prophase to telephase. 
(Plate I.) In the 12 cases studied, the mitosis is found in the type 
cell characteristic of the case. The captions for the selected illus- 
trations on Plates I and II I believe are sufficiently clarifying and 
attention is directed to them. 

Discussion. In my former paper* I drew the following as one of 
the conclusions: “Mitotic division in leukemia cells in peripheral 
blood is added evidence of possible relationship between leukemia 
and malignancy.” From the literature and these illustrated cases, it 
seems likely that in the leukemic states there is often active irregular 
mitosis in the type cell in the peripheral blood as well as in the 
marrow, lymph nodes, spleen and tissue infiltrations. The simi- 
larity to the malignancies is further emphasized. We have in the 
leukemic states an abnormal cell which typifies the case, which 
proliferates without differentiating, in which active mitosis is found, 
the active mitosis being found also in the fluid metastasis in the 
blood stream when that picture is present. It has long been 
recognized that leukemic cells are abnormal and immature. I he 
degree of apparent maturity varies as in the malignancies, flic 
resemblance of the abnormal cell types to the normal prototypes 
varies as in the malignancies, and in each is sometimes difficult to 
recognize. In both the cells are often imperfect and bizarre. 

The leukemias have been grouped apart from the sarcomata 
largely because of the definite tendency for the abnormal growtii 
to cling to the hematopoietic system, perhaps only infiltrating laj''c 
and there; but one finds in the leukemic states, such as the ehlo- 
romas, certain types of sarcomatous lymphoblastomas and uuclo- 
blastomas, both the invasive tumor and the leukemic blood jiicture^ 
One of the eases shown herewith is definitely of that type. James' 
reports such a case in which mitotic figures were found in tne 
peripheral blood. Through Dr. .Tames’ kindness, I have had tin. 
privilege' of studying and photographing the films of this <"i>e a 
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Blood cells are liigldy special i'/ed. l^avly in embryonic life they 
are differentiated in the mesoderm. It is essential that one of their 
early and firmly fixed characteristics should be that they stay within, 
or normally find comfortable environment only within, the hema- 
topoietic system, at least until maturity. One may perhaps con- 
clude that when abnormal and immature and invading the blood 
stream before their time has come they should rarely find a suitable 
environment outside the system itself, and therefore rarely succeed 
in other tissue to the extent, of actual invasive tumor formation. 
Instead of this being a differentiation from the malignant tumors 
generally, it is a similarity more striking because of the highly 
differentiated character of blood cells in a closed system. All 
tumors at first are local, seem to spread more rapidly and easily 
in their own type of tissue, and, when they do metastasize, often 
have certain tissues into which they most readily choose to go. 
Sarcomas with hematopoietic system and blood stream metastases 
and leukemias with general tissue metastases of invasive nature 
seem closely related and for somewhat similar reasons are equally 
rare. 

The fact that at least some leukemia cells are haploids may be of 
considerable importance form a biologic and a pathologic standpoint. 
In a general consideration of the possibilities one should keep in 
mind the fact that by mitotic division living matter is perpetuated 
and characteristics are transmitted from generation to generation. 
The nucleus of the typical cell is its center of control for growth 
and development. A resting nucleus has definite structoe with a 
limiting membrane and shows a network of chromatin. The chro- 
matin granules which make up this nuclear network seem to be 
the instruments for transmission of specific qualities or character- 
istics from cell to cell and, in the higher forms, from parent to 
offspring. In the cytoplasm of a typical cell resting near the 
nucleus is a small body called the centrosome. This organ seems 
to be the controlling factor for mitotic division of the cell. The 
first recognizable step in mitosis is division of the centrosome into 
two parts. These daughter centrosomes separate and show a radi- 
ating halo of fine lines and as they move to opposite sides of the 
nucleus the radiating lines between them are prolonged, forming a 
bundle of delicate fibers like lines of force. This bundle is called 
the spindle. Directly after the division of the centrosome the 
nucleus begins to show changes, the chromatin network becomes 
coarser and more definitely separate and its granules gradually are 
arranged in a continuous thread, typically a tangled skein, called 
the spireme. This thread soon breaks up crosswise into a number 
of segments, usually an even number, called chromosomes, and the 
number of these segments is constant for all somatic cells of a 
given siiccics. By this time the nuclear membrane has disappeared. 
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The chromosomes now separate and are drawn to the center of the 
spindle and ai-ranged in a plane at right angles to the spindle mid- 
way between the two centrosomes to form what is called the cqimior- 
ial plate. This marks the end of that preliminary stage of mitosis 
called the prophasc. Now each chromosome separates into 2 parts, 
splitting longitudinally in such a manner as to give an even division 
of chromatin, forming two sets of chromosomes parallel to one 
another along the equatorial plate. This is the viciaplme. The 
two sets of daughter chromosomes now start to move in opposite 
direction along the spindle to the poles and then arrange themselves 
around each daughter centrosome so that each centrosome becomes 
the possessor of a full set of daughter chromosomes, the same number 
as in the mother cell. This period of shifting is called the anaphase. 
The last stage, telophase, now follows, featuring reconstruction of 
the 2 daughter groups of chromosomes into resting nuclei, chromo- 
somes becoming indistinct with granules scattering to rebuild chro- 
matin networks, and new nuclear membranes form. Meanwhile 
the cytoplasm becomes grooved at the region of the equatorial 
plate, and it finally cleaves, forming 2 finished daughter cells. 
Chromosomes carry the genes which determine the charaeteristics 
of the individual and transmit the characteristics from cell to cell 
and from generation to generation br' mitosis. If a chromosome is 
damaged or experimentally removed, definite characteristics are 
lost. The fertilized ormm, however, and every cell descended from 
it, has a double set of chromosomes, 1 set from each parent, and, 
therefore, all cells of the soma are called diploids. A haploid is a 
cell containing half the full somatic number. There are normal 
haploids. In spermatogenesis and oogenesis, by somewhat diflcrent 
but essentially similar processes, the number of chromosomes in the 
sperm and ovum is reduced one-half to the haploid number. A 
fertilized ovum has received 1 haploid group of chromosomes from 
each parent through union of sjrcrm and ovum, and transmits tlijs 
double number to the cells of the entire body structure by mitotic 
division. Certain plants, the mosses and ferns, have altcnmte 
generations which difl'er markedly in function and appearance.^ Tlic 
members of 1 generation are comparatively large, conspicuoib 
plants whose cells are diploid. Those of the alternate generation 
arising from the germination of spores from the preceding one arc 
tiny and inconspicuous, but possc.ss rejiroiluctive organs capable o 
forming the equivalent of sperm and ovum for jirocrcation 
commonly recognized form again in the next generation. 1 
individuals of this inconspicuous generation are haploids. 

llaploidal cells do occur accidentally and usually have a coin[)lett 
half set of chromosomes. They are easily injured, their vitalitv 
seems impaired and their live.s are short. Normal haploids pos?C'- 
sing a full half set of chronio.<ome.s must not be c-onfuscil with < ( 



PiATE I. — (From Okiginal Photomicrographs. X 1200.) 

Selected series of mitotic fimircs in progressive stages, prophase to telophase, in pro- 
myelocytes from blood; chronic myeloid (promyelocytic) leukemia, (Dr, Wiseman's rase.t 






Plate II. (From Original PnoTOMicROGRAWis. X J200.) 

Fir* \ nn^i j" clironic myelocytic leukemia, slmu-inK mitotic myelocytes. 

Vrr r, " chrome myelocytic leukemia, showiriR mitotic myelocytes. 

mitotic cell*! nf ^ RU acute myeloblastic leukemia with invasive myclohlastomat.a, with 
mitotic cells of same typo in blood and tumor. 

Firs 7 on acute myeloblastic leukemia, sliowiiic mitotic myelobl.asts. 

c t rom a chronic promyeloeytic leukemia with mitotic promyelocytes. 
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in which half of the number of individual chromosomes may have 
been destroyed in their entirety. When a whole chromosome is 
destroyed important characteristics are lost. Defectives and mon- 
sters result. If certain chromosomes from sperm (or unfertilized 
ovum) are damaged or destroyed, breaking the pair in the fertilized 
ovum, weaknesses and defects develop. 

In cases of leulcemia in which haploidal leukoblastic cells are 
found it would be of great interest to know where the reduction in 
the number of chromosomes took place, why it took place and how 
the reduction was accomplished. 

Summary and Conclusion. 1. Six additional cases of leukemia 
with leukoblasts undergoing mitosis in circulating blood are pre- 
sented. 

2. It is notable that in each instance the mitotic division is going 
on in the t,ypical cell characterizing the particular case. If the 
case is' a highlj'- primitive myeloblastic leukemia, mitosis is in the 
highly primitive myeloblastic cell;^ if it is a promyelocytic type of 
myeloid leukemia it is in the promyelocyte; and if myelocytic it is 
in the young myelocyte. 

3. Attention is directed to the fact that leukemias and leukemic 
states can arise only from cells within the differentiation periods in 
which division by mitosis is normall}^ found. We do not have 
leukemias beyond that point; that is, beyond the young myelocyte, 
after which differentiation takes place by aging. 

4. The important finding of Isaacs that cells undergoing mitotic 
division in a human leukemia were haploids is further amplified by 
additional cases, no leukoblastic mitotic figures being found in cases 
studied which had the full somatic number of chromosomes. 

5. Many similarities between the leukemic states and malignan- 
cies are shown and some of the supposed differences in a way 
accounted for. 
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THE SYNTHESIS OF HIPPURIC ACID: A NEW TEST OF 
LIVER FUNCTION.*! 

By Aruland J. Quick, Ph.D., M.D., 

With the Technical Assistance of Mary A. Cooper, B.S., 

NEW YORK CITY. 

(From the Department of Surgical Research, Cornell University Medical College, 
and with the cooperation of the Second and Fourth Medical and 
Second Surgical Divisions of Bellevue Hospital.) 

One of the important functions of the liver is the detoxication of 
noxious substances that are either ingested or arise in the gastro- 
intestinal tract. Of the detoxication processes, the conjugation 
mechanisms are of particular interest because not only does the 
organism applj' these to a wide variety of substances, but also 
because these mechanisms seem to be definitely inten’elated witli 
various normal physiologic functions. Thus, the vTiter' has recently 
found that many aromatic aeids, such as benzoic acid and phenyl- 
acetic acid, will produce a marked decrease in the excretion of uric 
acid, and the duration of this inliibiting effect coincides with the 
time required by the organism to conjugate and eliminate the par- 
ticular drug. Thus, since any impairment of a detoxication mechan- 
ism is apt to bring about a disturbance in normal physiologic 
processes, the importance of determining the efficiency of the 
conjugation mechanisms becomes apparent. 

The conjugation of benzoic acid with glycin to form hippuric 
acid is undoubtedly the best known and the most thoroughly 
studied of all the detoxication mechanisms; nevertheless, it has 
received comparatively little attention in clinical medicine. The 
reason for this can probably be found in the fact that, due^ to tlie 
discovery of Bunge and Schmiedeberg- that in the dog hippuric 
acid is synthesized only in the kidney, almost all subsequent workers 
tacitly assumed that in man likewise the formation of hippuric 
acid depended primarily on the kidney. This resulted in various 
efforts to utilize the conjugation of benzoic acid as a test of kidney 
function. Bryan® is the only investigator who has studied the 
synthesis of hippuric acid in human subjects with hepatic involve- 
ment. Unfortunately the analytical methods available to Bryan 
were tedious and somewliat unsatisfactory; nevertheless, his results 
definitely indicated that liver damage did influence the conjugation 
of benzoic acid. 

* This work wa;; aided bj’ .a gift of Mrs. John L. Given in support of fiurgica! 
research. i \( . ! 

t .-V preliminarj- note of thi.s work was published (Froe. Sor. Exp. Biol, ntul . •* ■■ 
UCiC, 29, 1201). 
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It is quite probable that in man, as in the rabbit/'® the synthesis 
of hippuric acid also takes place in the liver. Furthermore, the 
writer® has demonstrated that the rate of the synthesis of hippuric 
acid is dependent upon the speed with which the organism furnishes 
glycin. Irrespective of the amount of benzoic acid administered, 
the quantity of hippuric acid excreted per hour (in the absence of 
exogenous glycin) is relatively constant, indicating a definite maxi- 
mum capacity of the organism to synthesize glycin. Since it is 
commonly accepted that glycin is formed in the liver, it seemed 
probable that certain types of liver damage might produce impair- 
ment of this synthesis, which should result in a diminished output 
of hippuric acid. On this basis a new test of liver function was 
developed. 

The Test. Five and nine-tenths grams of sodium benzoate dissolved 
in 30 CG. of water is administered 1 hour after a breakfast consisting of 
coffee and toast. The patient is then given h glass of water. Immediately 
after talcing the drug the patient voids, and then collects complete hourly 
specimens for 4 hours. These are preserved with toluene, and hippuric 
acid determined in each specimen. In normal adults the output of benzoic 
acid as hippuric acid is approximately 1 gm. or more during the second 
and third hours, and the total for the 4 hours is from 3 to 3.5 gm. 

For clinical purposes a simple method has _been_ developed which will 
be described as Method 1. If greater accuracy is desired the formol method 
previously described by the author^ is recommended. In the present work, 
hippuric acid was determined by both methods, and the results obtained by 
the simpler clinical method agreed satisfactorily with the formol titration 
method. No substances have been encountered which interfere with 
cither method. 

Method 1. Simpler Clinical Method. Each hour specimen is measured, 
transferred to a small beaker and acidified with concentrated hydrochloric 
acid until acid to Congo red; 1 cc. of the acid is usually sufficient. The 
solution is vigorousl}'' stirred until the precipitation of the hippuric acid 
is complete, and then is allowed to stand for 1 hour at room temperature. 
The precipitate is filtered off on a small Buclmer funnel or a filter plate, 
washed with a small quantity of cold water and allowed to air dry. The 
hippuric acid thus obtained is either weighed (to the second decimal place, 
which is sufiiciently accurate) or titrated noth 0.2 N sodium h 3 ’-dro.xid, 
using phenolphthalein as indicator. To obtain the total hippuric acid, one 
niust add to the amount thus obtained the calculated quantity remaining 
in solution ; 100 cc. of urine uill dissolve 0.33 gm. of Iiippuric acid. In case 
any s])ocimen exceeds 125 cc. it should be slightly acidified uith acetic acid 
and concentrated on the water bath to about 50 cc. before precipitating 
the hippuric acid. The results are best expressed in terms of benzoic acid. 
3 0 convert hippuric acid to benzoic acid, one multiplies by 0.68. 

Method 2. This determination depends on the isolation of hippuric 
acid from the urine by e.xtraction nith ether, and subsequent hydroh'sis 
by means of hydrocliloric acid. The glj'^cin thus liberated is determined 
by the well-knomi formol titnation: 5 to 10 cc. of urine are transferred to 
the extraction tube of a continuous extractor,* 1 cc. of 5 N sulphuric acid 
and 2 drops of 1 0 per cent sodium tungstate added. The sample is extracted 
with cfhor for 00 minutes. The ether is removed by distillation, 10 cc. 

* The t.'xtr:iptor is doscrihod luduslrial and EnRineerinu Chcin., Anal. Ed. 
lie?.'!, 6, 70. 
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of 20 per cent hj^drochloric acid is added to the crystallin residue, and the 
flask is connected rvith an air condenser. The solution is refluxed on a hot 
plate for 1 hour, and then is transferred to a small dish, and evaporated to 
dryness on a water bath. The residue is dissolved in about 20 cc. of hot 
water, a small amount of decolorizing charcoal (norit) added, and the 
solution filtered. The residue is washed several times with hot water. One 
drop of 1 per cent neutral red indicator is added to the filtrate, which is 
then neutralized to pH 7. ' At this pH neutral red is sh'ghtly pink, i. c., 
midwa 3 ' between 3 ’'ellow and red. Six drops of 1 per cent phenolphthalein 
and 10 cp. of neutralized 40 per cent formaldelu^d are added, and the 
solution titrated with 0.1 N sodium h 3 'droxid until the deep red color matches 
the standard, which is prepared b 3 ' mixing 20 cc. of distilled water, 10 cc. 
of neutralized formaldehyd, 6 drops of phenolphthalein, 1 drop of neutral 
red and 0.3 cc. of 0.1 N sodiiun h 3 'droxid. Since 1 cc. of 0.1 N sodium 
h 3 ''dro.xid is equivalent to 1 cc. of 1 N gbmin, the titration value, corrected 
for the 0.3 cc. blank, can be converted directb' either to hippuric or benzoic 
acid. 

Discussion. From the results obtained in the present stud3' it 
can be definitel5'' concluded that the S3mthesis of hippuric acid is 
strikingly diminished in several t3qies of liver diseases. In the 
series of cases investigated, catarrhal jaundice and luetic cirrhosis 
gave consistently low results, cholecystitis without jaundice showed 
a normal output, while obstructive jaundice gave somewhat less 
consistent results. Two cases giving a history of common duct 
stone -with spontaneous recovery jdelded normal results, but patients 
with a progressive!}’’ deepening jaundice in wdiicb the etiologic factor 
was usually a neoplasm gave low’ results, and in 1 e-xtremo case 
(Case 7 ) an excretion of only 0.66 gm. of benzoic acid in 4 hours 
w'as obtained. Tw’o cases of nonluetic cirrhosis gave normal results. 
A diminished output of hippuric acid wns found in a number of 
patients wdtii an enlarged liver in which the diagnosis was doubtful. 
One case of pernicious anemia ■with an enlargerl liver showed a 
decided impairment, and another patient with a large tender liver 
and an incidental alkaptonuria likewise gave a low’ output. It 
should be noted that a marked increase in the excretion of hippuric 
acid was obtained by feeding glyein to those cases showing impair- 
ment of the conjugating mechanism. 

Bryan,^ who in his study of sodium benzoate as a test of kidne} 
function included a small series of cases with hepatic involvement, 
recorded a definite reduction in the excretion of hippuric acid in 
several of these patients, but be apjiarentb’ failed to aiiprcciatc tlic 
significance of his results. One of his patients with toxic jaiuKlice 
following arsplienamin gave distinctly low results. It is iiigli.' 
probable that this ty-pe of case will consistently have a low output. 
In 2 cases of toxdc jaundice, not recorded in the table, a dimimsucf 
excretion of hippuric acid was noted, but as vomiting occurm), i 
was difiiciilt to determine bow Tuucb sodium benzoate had aeii 
retained. ., 

Vomiting is one of the diniculties cncoiintercfl when the tc- 
appliml to toxic jiaticnts. In other jiatients it oecvir.s 01113 •' 
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and it is greatly minimized by allowing a light breakfast prior to 
the test. In sensitive patients it is probably best to employ a 
smaller dose of sodium benzoate. The other disadvantage^ of the 
test is that it cannot be applied to cases of nephritis with nitrogen 
retention, since hippuric acid behaves like other nitrogenous excre- 
tory products. Fortunately this complication is not frequently 
encountered in the ordinary liver cases. 

From the data in Table 1 one is led to conclude that the new test 
not only discloses liver impairment, but actually promises to furnish 
an approximate- quantitative measure of the amount of damage 
sustained. In defense of this test, an adequate answer can be 
given to the two stereotyped objections that are levied against 
every liver test, namely, that the reserve power of the liver is so 
great that impairment of function can only be demonstrated after 
extensive damage has occurred, and that the functions of the liver 
are so numerous that a test of any one of them fails to give reliable 
information concerning the state of the organ as a whole. While 
the reserve of the liver as measured by the amount of the organ 
that can be removed surgically without causing death is very great, 
it must not be forgotten that certain mechanisms of the liver are 
so delicate that there is practically no margin of safety. Smyth 
and Whipple® found that a dose of chloroform, so small that no 
morphologic changes of the liver epithelium were produced, never- 
theless caused a distinct reduction in the excretion of bile acids. 
The vTiter likewise has found that in dogs a light chloroform 
anesthesia will result in a marked diminution in the output of 
glycuronic acid. The test itself demonstrates that the mechanism 
concerned with the synthesis of glycin has little reserve, for the 
marked reduction in the excretion of hippuric acid in catarrhal 
jaundice is out of all proportion to the amount of structural change 
observed in this disease. 

While the test measures only one mechanism of the liver, it must 
be realized that the various functions of this organ are not distinct 
and independent, but are closely interrelated, so that an injury 
to any one mechanism is apt to affect several others as well. Many 
examples of this interlocking of functions can be cited. Thus, the 
synthesis of amino acids such as glycin, on the one hand, depends 
on a precursor which is presumably derived from the metabolism 
of carbohydrates, U'hile the formation of bile acids, on the other 
hand, requires an ample supply of glycin and taurin. Furthermore, 
it is quite probable that the so-called detoxication mechanisms are 
in reality mainly concerned with normal metabolic processes, and 
the conjugation of abnormal substances is only an incidental 
function. For example, the mechanism that synthesizes glycocholic 
acid, i. r., Ijrings about the conjugation of cholicacid with glycin, is 
probably the same which effects the union of ])cnzoic acid with 
glycin. It is significant tliat obstructive jaundice, which brings 
about a decrease in the formation of bile acids, as has been noted 
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by Greene, Walters^ and Fredrickson,® Ravdini® and others, also 
causes a reduction in the output of hippuric acid. As a further 
parallelism, the production of bile acids and of hippuric acid does 

Table 1.— 'The Excbetiox of Hipphhic Acid i\ Cases of Hepatic 

In%"OLVEMEXT. 



Diagnosis and summary. 


Normal weight, 52 kg. 

Normal weight, 5S kg. 

Normal weight, 78 kg. 

Luetic cirrhosis; markeil 
8econdar>' anemia. 

Luetic cirrhosis. 

Luetic cirrhosis with ascites. 

3 gm. glycin given. 

Carcinoma of head of pan- 
creas (clinical). 

Carcinoma with metastasis 
to liver. 

C.arcinoma With metastasis 
to liver. 

Bronring of skin; mass in 
mediastinum. 

Tumor of liver close to com- 
mon duct; lap.arolomy 2 
>T8. ago. . . 

H>’pcrtrophic cirrhosis (clini- 
cal); mass in D.L.Q. 

Atrojibic cirrhosis with ascites 


(autopsy). 

Common duct stone; sponta- 
neous recovery. 

Common duct stone; sponta- 
, j ncous recovery. 

0.55 I 2. IS » Cholco’stitis and cholelithi- 
asis. 

10 days later; jaundice com- 
pletely cleared up. 

Stricture of common duct. 
Cholecystitis (siihacutc). 
Cholecystectomy 1 yr. 
Cholecystitis (chronic). 

Cholecystectomy f» mos. 
Ciiolccyslcctorny 5 mos. 

0.72 ' 3.26 ] Cholecystectomy 1 mo. 

0.7.7 1 2.10 { Catarrhal jaundice. 

0.37 ; J.32 ; Catarrlml jaundice. 

2 days later; 2 gm. 
given. 


glycin 


i o.ds •; 0 .- 15 1 o.-jo 1 0. 

1 0.27 { 0.57 : 0.^ i 0.-12 
* 0.65 I 0.00 I 0.9S \ 0.59 


2vS 
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4- 

75 
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; I.IS 

'0.31 

29 

' 
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') O.U 



1.32 

0 



I0.il 

)0.'50 

0*C2 

0.-I3 

30 

38 : 

4- 

0 


30 

I0.33 

( 

IO.43 

0.55 

0.53 


i 





;0.39 

1 1,14 

0.91 

0.5S 

31 

.. ' 

0 , 

0 



; o:u) 

jo.so 

0.63 

1.03 

32 

30 

0 ! 

0 ! .. 5 

•• 

j 1.15 

0.90 

1.35 

0 21 

33 

31 

.t-i> 

0 

0 . . 


, 0.65 

0-Sl 

0 66 

0.7S 

.71 

a- 

0 , . . 

38 

0.2*9 

1.32 

0 86 

0.51 

3.7 

61 

6 

O' . . 


0S9 

1 .32 

0 56 

0.19 

30 


0 i 

0 

. , 

, 0.65 

O.S! 

1.05 

0.S5 


{ 0.2-1 0.35 ! 0.50 ( 0A7 i L3C J U duya Liter. 

0.47 { 0.65 I 0.36 1 0.90 | 2.35 1 Catarrhal jaundice- . 

0.67 2.31 '0.95 { 0.15 ! 3.10 j 2 days later; 3 gm. gb'cm 
j \ given. • 

2.M J -1 days later. 

2.10 ) Catarrhal jaundice. 

3.21 I Complete clinical recovery. * 
ino. later. 


I 1 given. 

• 3.36 pernicious utioiiiia. ^ 

3 6t ^ .Mild hepatitis (ofiowing a/- 
phcfi-amin. 

2.93 '■ l.uclir nvrtitis. ^ # i-/, 

3 01 Hyr»‘rienjton; ma*** m h l ■‘»‘ 
2.96 Alcfdiohc neuritis 


3.39 .Myasthc.'ji.n gr.!'!**. 
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Dot iinnicdiately I’cturh to normal after the relief from the obstruc- 
tion but is definitely delayed. Case 16, in fact, showed a distinctly 
lower output of hippuric acid after the jaundice had disappeared. 
The relief of biliary stasis does not necessarily mean an immediate 
restoration of the liver to the normal state, but with the exception 
of the hippuric acid test there is no simple method for determining 
when complete recovery has taken place. The usefulness of the 
test is illustrated by Case 27. The first test was performed at the 
time when the patient had practically recovered; nevertheless, she 
showed a definitely diminished excretion of hippuric acid. A month 
later, however, she was entirely normal. 

Since the synthesis of hippuric acid constitutes a measure of a 
protective mechanism of the body, the test should become useful 
to the surgeon in his choice of anesthesia, in his pre-operative care 
and his preparedness for emergencies. For the internist it should 
prove equally valuable, since a diminished excretion of hippuric acid 
should be a contraindication for arsphenamin, cinchophen, neo- 
cinch ophen and other drugs having potential hepatotoxic properties. 

While the results thus far obtained are suggestive of the usefulness 
of the test as an aid in the diagnosis of hepatic diseases, a compre- 
hensive estimate of its scope can only be made after a larger series 
of cases has been studied and a correlation with other tests and 
autopsy findings has been made. The fact that luetic cirrhosis 
shows such a distinct diminution in the synthesis of hippuric acid 
makes it seem probable that the test may become useful in detecting 
early syphilis of the liver, as well as the dormant type which is now 
rarely detected. 

Summary. A simple test for liver function, depending on the 
excretion of hippuric acid following the administration of sodium 
benzoate, is described. 

Diminished excretion of hippuric acid was observed in luetic 
cirrhosis, catarrhal jaundice and in obstructive jaundice of moder- 
ately long standing. Normal results were obtained in cholecystitis 
and in 2 cases of portal cirrhosis. 

The results obtained indicate that the test offers an approxdmate 
quantitative measure of liver damage, and a valuable aid in the 
diagnosis of liver diseases. 
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THE ROLE OP THE LIVER IN THE TOLERANCE OF THE DOG TO 

QUINIDIN. 

By Samuel Bellet, M.D., I. S. Ra-\u)in, M.D., 

T. M. McMillan, M.D., 

AND 

J. L. Morrison, M.D. 

PHII1ADEI.PHIA, PA. 

(From the Robinette Foundation and the Department ol Surgical Researcli of the 
University of Pennsylvania, and the Division of Cardiolog5' of the 
Philadelphia General Hospital.) 

This study was prompted by the observation that small doses of 
quinidin sulphate administered to a patient with early unrecognized 
portal cirrhosis produced marked toxic sj^^mptoms, and that with 
continuation of the drug acute yellow atrophy of the liver developed. 
We have not found in the literature any report of a similar case, 
but have since encountered another where small doses of quinidin 
produced toxic effects. While we recognize that these events may 
have been coincidental, nevertheless, there is some experimental 
evidence to suggest that the liver may be an important factor in the 
destruction of quinin and quinidin, and may, therefore, play a vital 
r61e in determining the tolerance of the body to these drugs. 

Most of the puTjlished work on this problem has been done on 
quinin. Plehn,*^ in 1907, found that 55 per cent to 77 per cent of 
quinin perfused through the isolated cat's liver in the perfusing 
fluid was destroyed. Boecker,- in 1923, found that quinin intra- 
venously administered rapidly left the blood stream and was dis- 
seminated to all tissues and organs, and concluded, partly on the 
basis of Plehn’s work, that the liver continually destroyed the alka- 
loid and that the kidney continually excreted it. Since the lethal 
dose of quinin when injected into the portal vein was found to be 
2.6 times as great as when given into a peripheral vein, Roger'® con- 
cluded that the liver destroyed or detoxified the alkaloid. Hatcher 
and Weiss,'' repeating the work of Plehn,'^ obtained similar results. 
They performed 2 perfusion experiments witli quinidin sulphate and 
found a destruction of 22 per cent and 31 per cent respectively.- 
Tlicse 2 experiments constitute, so far as we are aware, the omj 
investigation of the relation of the liver to the destruction of quinidin. 

The experimental studies cited, together with our clinical obser\a- 
tions, suggested that the role of the liver in the body s tolerance to 
quinidin might be further investigated experimentally. Wc baic 
endeavored to investigate this question in dogs bj’’ studying: -I. i" 
the intact animal: (1) Tlie tolgrance to quinidin before and " 
liver injury; (2) the tolerance to quinidin before and after k® ' 
fistula and exclusion of the liver from the circulation; and (o; •} 
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comparison of the effects of quinidin injected through the femoral 
vein and portal vein, and femoral vein and femoral artery; and, B. 
in perfusion experiments, the comparative rate of disappearance 
of quinidin from the circulation in heart-lung, heart-limg-liver, and 
heart-Iung-hind-leg preparation. 

A. Studies on Intact Animals. Method. In all our experiments 
on intact animals, dogs were preliminarily standardized by deter- 
mining, their response to a known amount of quinidin. After com- 
plete recovery, they were submitted to one of the procedures indi- 
cated above, and their response to quinidin redetermined. We 
have used two criteria for judging the tolerance of the animal to 
quinidin: (1) Electrocardiographic findings, consisting of changes 
in the heart rate and P-R intervals, and (2) the chemical determina- 
tion of the quinidin concentration in the blood. 

During all injection studies the animals were completely anesthe- 
tized. Under both ether and raorphin, vagal effects somewhat 
interfered with the electrocardiographic results. Sodium amytal 
(sodium iso-amyl ethyl barbiturate), however, was found to be 
entirely satisfactory, producing an even anesthesia without inter- 
fering vagal effects, and was therefore used in all our experiments. 

We found that the continuous injection of small amounts of 
quinidin, rather than the use of a single large dose, afforded a better 
opportunity to gauge effects and also resulted in a lower mortality. 
Therefore, in all our experiments on intact animals, the quinidin 
was administered intravenously at the rate of 1 mg. per kilo of body 
weight per minute. The quinidin was dissolved in normal saline 
solution in such amounts that the total fluid introduced into the 
circulation was definitely less (usually by more than one-half) than 
the amount of blood removed for chemical analysis. In practically 
all our standardizations, where the drug was introduced into the 
femoral vein, the injections were continued for about 30 minutes, a 
■ duration that experience showed led to definite effects but did not 
bring about dangerously toxic reactions. During and after the period 
of injection, electrocardiograms were obtained at frequent intervals 
and at some period of the experiment, usually at the end of the 
injection, at least one sample of blood was taken for chemical anal- 
ysis. The method of determining the amount of quinidin in the 
blood was that of Weiss and Hatcher.*® 

Discussion. Several factors which apply to the general method 
will be considered. 

Accuracy of the Method of Deicrminmy the Qumidin Content of the 
Blood. In vitro, the method of Weiss and Hatcher*® has been shown 
to have an error of not more than 10 per cent, the error when present 
usually being on the low side. We have repeatedly confirmed this 
observation. 

^ .hsianpiion that Action of Quinidin fs Directly Proportional to 
Body Jl eight. It was assumed tliat the amount of quinidin required 
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to cause a given response was directly proportional to the body 
weight, because of the variations in weight of individual animals 
and of the same animal before and after operation. Of 20 stand- 
ardizations of normal animals, according to the described method, 
the values for the amount of quinidin extracted from the blood at 
the end of injection averaged 1.88 mg. per 100 cc., the lowest figure 
being 0.98 and the highest 2.72 mg. per 100 cc. of blood. In only 
6 were the figures more than 25 per cent above or below the average 
of 1.88 mg. (-f 29 per cent, +30 per cent, +44 per cent and -28 
per cent, —28 per cent and —47 per cent). The indmdual varia- 
tions and error of the method are illustrated by the blood concen- 
trations of quinidin obtained from the same animal on 2 different 
occasions before operation, the weight being the same in both in- 
stances. In mg. per 100 cc. of blood the figures were 2.9 and 2.05 mg. 
per cent, a variation of approximately 30 per cent. Allowing for 
the error in the determination of quinidin in the recovered blood 
and the variation in the response of the individual animal, we feel 
that there is sufficient consistency in these results to warrant our 
assuming that the calculation of the required amount of quinidin 
on the basis of the body weight cannot be seriously questioned. 

Effects of Alteration in Blood Pressure. Although the intravenous 
administration of quinidin produced a lowering of blood pressure 
in the normal animal, we found in a number of studies that there 
was no greater fall of the pressure after liver damage than before. 
Lowering of the blood pressure, therefore, could not account for 
the difference of the blood quinidin figures before and after liver 
injury. 

Fall in blood pressure per sc we do not believe to have been a 
factor in influencing the electrocardiographic criteria that we used 
in judging the effect of quinidin. Studies made in our laboratory 
by Wood, North, and Ferguson- showed no slowing in rate or 
increase of P-R intervals of a number of dogs, the blood pressure' 
of which fell greatly during spinal anesthesia and shock.- 

Thc Electrocardiogram as an Index of Quinidin Action. That 
quinidin produces definite effects on the electrocardiogram is well 
known.'*'*®-^'’^’^ The decrease in rate and observed changes in 
P-R intervals when plotted in the form of curves were found to ije 
fairly constant in the animals studied. One typical graph is shown 
in Fig. 3. The electrocardiographic changes usually ran parallel 
to the blood concentration of quinidin. Changes in the P-R inter- 
vals were found to be a more reliable guide than the rate, the former 
being apparently less susceptible to external influences. A slight 
difficulty arose in 3 of our jaundiced animals (Dogs 461, 3S0, and 
483) where, probably as a result of the liver damage and the stimu- 
lating vagal action of bile salts, the cardiac rate was diminished and 
the P~R intervals slightly increased above the corresponding pre- 
operative values. However, the increase.^ in the clectrocardiograpine 
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eiVects tliat followed the introduction of quinidin into these animals 
were so definite that there was little doubt as to the direction in 
which they pointed. 

A Cornfarison of the Dog's Tolerance to Quinidin Before and 
After Liver Injury. The method of damaging the liver in these 
experiments consisted in greatly increasing the intrahepatic ductal 
pressure by tying and severing the common bile duct after chole- 
cystectomy. 

Procedure. This procedure resulted in a varying degree of liver damage 
and caused the development of a moderate to a severe jaundice (5 to 30 
van den Bergh units) . In spite of jaundice^ and slight loss of weight, dogs 
subjected to this procedure appeared to be in relatively good condition for 
a period much longer than the duration of the experiment — in some instances 
as long as 3 months. 

Grossly, the livers thus damaged showed not only passive congestion 
but a definite patchy green discoloration. Microscopically, the_ large 
bile ducts were markedl}'' distended as were the bUe capillaries. This was 
accompanied by bile stasis witliin the lobule. The liver cells showed defimte 
parenchymatous changes, in the form of fatty degeneration and hydropic 
vacuolization. In some livers the degeneration was so marked that it 
extended toward the periphery and definitely bejmnd the central groove of 
congestion. The periportal tissue was increased in all cases. In some ani- 
mals it was compact; in others, it was edematous and accompanied by 
fibroblastic and angioblastic proliferation, and contained inflammatory 
exudate. In conjunction with the above fibrosis, all the bile ducts showed 
some degree of hyperplasia. 

The standardization of the dogs before the operation was done by admin- 
istering intravenously 1 mg. of quinidin suljjhate per Icilo of body weight 
per minute in the form of a 1 per cent solution in normal saline. During 
the injection, electrocardiograms were taken every minute and changes in 
the rate and P~R intervals determined. The introduction of quinidin was 
continued for from 27 to 30 minutes, at the end of which time 100 cc. of 
blood were removed from the femoral artery and the concentration of 
quinidin determined. After at least 1 week, the livers were damaged and 
then in from 19 to 45 days later, the animals’ tolerance to quinidin was re- 
determined in the same manner. 

Results. In all, 7 experiments were performed by the method described 
(Table 1). In the first 2 experiments, only electrocardiographic studies 
were obtained. In the remaining 5, chemical as well as electrocardiographic 
studies before and after liver injury were made. In Dogs 110, 411, and 461, 
the heart rate after liver injury showed a decrease of from 10 per cent to 
25 per cent of that observed at the initial standardization. In Dogs 107, 
380, and 483, there was no definite change in the rate, but the P~R intervals, 
which we found to be a more reliable criterion of quinidin effect, showed an 
increase of from 13 per cent to 100 per cent. E\ddence of diminished toler- 
ance was least marked in Dog 107. In tliis animal, the extrahepatic bile 
ducts were not completely ligated and the van den Bergh test showed a 
maximum value of only 2 units. The liver postmortem showed but slight 
dauiago, less than in any other animal in the group. 

Tlie blood removed from the animals during the standardization after the 
liver injury showed an increase in concentration of quinidin in the different 
animals of from 57 per cent to 300 per cent above the preoperative figures. 
In gcuer.al, the animals which showed the greatest histologic change in the 
liver presented the most marked electrocardiographic signs and the highest 
qumidin rocoveries from the blood at the second standardization. In Dog 
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401, the administration of quinidin after the liver had been damaged resulted 
in the early production of conduction disturbances with the eventual 
appearance of ventriculai’ fibrillation (Fig. 1) 22 minutes after the begin- 
ning of the injection; whereas, in the same animal before operation, no major 
disturbances were observed even though the quinidin was administered for 
30 minutes. 

Comment. The possible elimination of large amounts of quinidin 
in the bile was of importance. If this \vas considerable, tying the 
common duct in the experiments after liver damage would result in 
the reentry into the general circulation of the alkaloid that would 
ordinarily have been eliminated through the common bile duct. 
An experiment was performed in which an animal was given approx- 
imately 1000 mg. of quinidin sulphate dissolved in normal saline 
over a period of 6 hours through a gastrostomy opening. The com- 
mon bile duct had been intubated and the gall bladder removed. 
All the liver bile for the duration of the experiment was collected 
and a concentration of only 2 mg. of quinidin per 100 cc. of bile was 
found. In view of the small amount of bile eliminated, the minute 
amount of quinidin recovered after the introduction of such a large 
quantity by stomach -was ignored in considering our results. 

The data from these studies indicate that under the conditions of 
our experiments there is a decreased tolerance to quinidin after 
liver injury. 

Com-parison of the Dog's Tolerance to Quinidin Before and After 
Ech Fisixda With Exclusion of the Liver from the Circulation, This 
series of experiments w^as devised to eliminate some of the features 
which might appear objectionable in the former series. In the 
present series it was not necessary to consider any significant loss 
of weight nor were the animals jaundiced. 

Melhod. Dogs were standardized as in the first series of experiments by 
determining their response to 1 mg. of quinidin sulphate per kilo per minute, 
injected into the femoral vein for approximately 30 minutes, and then per- 
mitted to recover. Several wneks later an Eck fistula was performed accord- 
ing to the method of Fishbach.'* The liver -was excluded from the circula- 
tion by tying the hepatic artery and ligating the portal vein between the 
Eck fistula and the liver. Immediately after the operation while the dogs 
\vcre in good condition quinidin was given in the same manner as previously 
and the results compared. Table 2 shows the findings in 3 dogs before and 
after the Eck fistula had been made. 

Results. From Table 2, it wall be seen that in each instance evidence of 
a decreased tolerance was observed in the animals after production of the 
Eck fistula. The quinidin concentration of the blood was increased 120 
per cent, 160 per cent, and 350 per cent over the pre-operative value. The 
electrocardiographic responses to quinidin were definitely more marked 
occurred earlier, and were more progressive after exclusion of the liver 
froni the circulritioiij tliG P^R intervals in tlie 3 dogs being 35 per cent 75 
per cent, and 53 per cent greater and the rate, ■with one exception, consider- 
ably slower. Dog G9S developed notching and widening of the ventricular 
complexes at 15 minutes and died with ventricular fibrillation at 22 minutes 
whereas wnth the liver intact, it recovered after the quinidin had been given 
foi minutes. Dog CIS developed deformity of the ventricular complexes 
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at 9 minutes, and ventricular fibrillation and death at 27 minutes. Only one 
dog (Dog 10) was able to survive the calculated amount of quinidin and 
this animal lived for onl}'' an hour after the cessation of its administration. 

Comment. These animals were all standardized within an hour 
after the Eck fistula was instituted. They were in good condition 
at the beginning of the standardization and the blood sugar was 
within normal limits at the end of the experiment. It has been 
shown by Collens, Shelling and Byron® that the blood sugar, after 
ligation of the hepatic artery under sodium amytal anesthesia, 
does not begin to fall appreciably until about 6 hours after the 
operation. Mann^® has stated that although autolysis of hepatic 
tissue results in the formation of products which are extremely 
toxic, this does not occur to an appreciable degree for several hours 
after the liver is deprived of its circulation.*® In our experiments 
standardization was performed almost immediately after the opera- 
tion, too soon for the development of marked alteration in the 
clinical condition of the animal. 

The findings presented appear to indicate that with the liver 
entirely excluded from the portal circulation, the tolerance of the 
dog to quinidin is diminished even more than with a damaged liver. 

Comparison of the Effects Obtained With the Injection of Quinidin 
into the Femoral Vein and Portal Vein and Femoral Vein and Femoral 
Artery. 

The method here consisted in first injecting quinidin sulphate (1 per cent 
solution in normal saline) at the rate of 1 mg. per kilo per minute into the 
femoral vein of a dog under sodium amytal anesthesia over a period of 30 
to 35 minutes, and determining the electrocardiographic changes every 
minute and the blood quinidin concentration at or near the end of the injec- 
tion. After several weeks the same animal was subjected to the injection 
of the same quantity of quinidin per kilo per minute into the portal vein. 
Observations on the electrocardiographic changes and blood concentration 
of quinidin were made as in the femoral vein injections and the results of 
the 2 methods compared. 

Residts. In Fig. 4, the electrocardiographic effects, that followed both 
methods of injection in Dog 70 are shown in the form of curves. With 
injection into the femoral vein, slowing of the rate and prolongation of the 
P-R intervals began to be evident almost immediately and proceeded rapidlj’’ 
AVithin 30 minutes the curve for both changes was definite^ beginning to 
straighten out. Injection of the drug through the portal vein vdelded similar 
electrocardiographic effects, though these began slightlj' later and reached 
a stationary stage somewhat more slowly: not until the injection had been 
continued for 50 minutes did the curves become entirely straight. 

Ten successful portal vein injections were performed. The results of the 
three in which blood quinidin concentrations as well as electrocardiographic 
changes were determined are tabiilated in Table 3. In all 10 experiments 
we were able to give considerably more quinidin tlu-ough the portal vein 
tlian through the femoral vein. By the latter route, the injection of 1 mg. 
of quinidin per kilo jicr minute could be continued onlj' once as long as 50 
minutes; usually dcatli occurred much sooner. On the other hand, intro- 
duction of the drug through the portal vein could be continued for a much 
longer period without death resulting, in 2 instances for 93 and 100 minute.-;. 
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In only 1 instance did the animal die as early as 50 minutes after tlie injec- 
tion was begun. 

_ The blood quinidin concentrations in femoral vein and portal vein injec- 
tions are shown in Table 3. Inasmuch as each determination required at 
least 100 cc. of blood, it was never possible to obtain more than 2 deter- 
minations during any experiment. The figures shown indicate that the 
blood concentrations of quinidin in mg. per cent after 30 minutes of injec- 
tion were approximately the same, allowing for the limits of error, in both 
portal and femoral vein routes. At 60 minutes the mg. per cent of quinidin 
in the blood after portal vein injection was considerably higher in 2 dogs 
and slightly so in one than the 30-rainute figures. No 60-minute figures 
could be obtained for a femoral vein injection. 

In Table 4 are presented data to show that electrocardiograpliic changes 
and considerable concentrations of quinidin in the blood persisted for some 
time after the termination of the injection through both the femoral and 
portal veins. Definite electrocardiographic changes were present as long 
as 50 minutes after the injection was stopped (Dog 103). As much as 2.4 
mg. per cent of quinidin sulphate were present in the blood stream 40 min- 
utes after the end of injection. In Dog 475, the electrocardiographic find- 
ings were striking. Tv'enty minutes after stopping the injection, practi- 
cailj' no recovery in the rate and P~R inten-aJs had taken place; and there 
were, moreover, periods of .apparent intraauricular block which were not 
in evidence before. The blood quinidin concentration had fallen in 20 
minutes only from 3.08 mg. per cent to 2.4 mg. per cent. 


Table 4.— Pebsistencb of ELBcrnocAnDiOGnAPnic Changes and Blood Quinidin 

CONCENTIUTIONS AFTER CESSATION OF INJECTION THROUGH 

Femoral and Portal Veins. 
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Discussion. That there is a greater tolerance to quinidin wlien 
the drug is injected through tire portal vein seems c\'ident from the 
definite fact that mudi larger quantities of the alkaloid can be 
introduced through tin's route. The statement of Eogcr,'® that the 
lethal dose of quinin is considerably greater when introduced 
through the portal as opposed to a peripheral \'cin, is true also for 
quinidin. However, we can find notlring in our experiments which 
absolutely indicates that this greater tolerance to quinidin is the 
rc.sult of dc.stniction or detoxification of the drug by the liver, as 
Hogeri*"' thonglit to be the case with quinin. The tendency for the 
blood concentration of quinidin to increase definitely from 30 to GO 
minutes during portal vein injection, and particularly the similarity 











Dog 4C1. Operation. — Cholecystectomy and Ligation of Cyst Duct. 
Before operation. 1-20-30. After operation. 3-.3-30. 
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Fig. 1. — Electrocardiograms (Lead II) taken bcforcand after operation (cholecystectomy and ligation 
of cystic duct). Note difTercnco in electrocardiographic findings after receiving comparable rpiantitics 
of quinidin intravenously at the various time periods noted. Standardization of normal animal resulted 
in steady, gradual decrease in the ventricle rate and increase in tbe P-R intervals. There are no 
marked changes in the ventricular complex. After operation, note marked decrease in tlie ventricular 
rate and early development of conduction disturbances (at S minute.*) leading to vcntrirular fibrilla- 
tion in 2-1 minutes. 


Before injec- 
tion. Q. S. 


Dog C98. Operation.— Eck Eistula. 

Before operation. 3-7-BO. After operation. 3-17-30. 
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Fig. 3.— Graph sho-w’ing changes in rate and P-R intervals before and after oper- 
ation. Change in rate before and after operation not marked, probably the result 
of jaundice. Note marked increase in effect on P-B interval after operation. 
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of tlie 30-ininutc figures for tlic femoral and portal vein routes, 
does not suggest greater destruction of quinidin witli introduction 
through the portal vein as the explanation of the greater tolerance 
to this drug when given by this route. The failure of the electrocar- 
diographic changes to progress after 30 minutes in the portal vein 
injection does not indicate greater destruction by the liver with 
administration through this route, for the electrocardiographic 
changes in femoral vein injections expressed as curves practically 
paralleled the similar changes in portal vein injections. The presence 
of relatively high concentrations of quinidin in the blood and the 
persistence of electrocardiographic changes for a considerable time 
after the end of injection likewise is evidence not only against a 
greater destruction of quinidin by the liver with portal vein injec- 
tion, but also against the conception that quinidin is rapidly 
destroyed after introduction through any route. 

We believe that the obvious increased tolerance in portal vein 
injections can be validly explained by the interposition of the capil- 
lary bed of the liver between the site of injection and the heart and 
vital centers. With a single injection into the femoral vein the 
resulting increased blood concentration of quinidin acts directly 
and immediately upon the heart. Ultimately the capillary beds 
of the lungs, liver, and other organs have an opportunity to act 
upon the drug and reduce the blood concentration accordingly. In 
the portal vein route, the drug is exposed to no new or different 
capillary beds and we therefore see no reason to expect any difference 
in the ultimate blood concentrations in either route of injection. 
There is this difference, however, in the portal vein route, the blood 
with a suddenly increased quinidin content must pass the liver 
capillaries before it acts upon the heart and vital centers. The action 
of the capillaries would be in preventing the heart from being exposed 
to blood, the quinidin content of which has been suddenly increased. 

The chief evidence of our experiments to support this explanation 
of the increased tolerance to quinidin with portal vein injection was 
found in the results of the injection of quinidin into the femoral 
artery, which are presented elsewhere in this paper. Apart from 
our own experiments, there is considerable additional e^^dence to 
support this explanation. The importance of taking into considera- 
tion the capillary bed in such comparisons as we are making of the 
results of portal and peripheral vein injections has been pointed 
out by several authors.®- 1-- Moreover, certain work indicates 
that the capillaries adsorb quinin and quinidin. Hartman and 
Zila,® Boecker,- and Hatcher and Weiss^ have shown tliat after a 
single injection of a large dose of quinin or quinidin®® approximately 
95 per cent has left the blood stream within 5 minutes. The mere 
rapidity of this removal would suggest the capillaries as a factor. 
Moreover, Hatcher and Weiss," after perfusing the liver with 
quinidin, readily recovered a considerable proportion of the drug 
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removed from tlie perfusate by simply wasliing out tlie bloodvessels 
with normal saline. They interpreted this to indicate that the drug 
had been removed by the capillaries and that it was held in a more 
or less loose chemical combination. 

The persistence of quinidin effects in the electrocardiogram is 
interesting. Altliough -we gave large amounts of quinidin, they were 
usually not lethal. We interpret this as additional evidence against 
a rapid destruction of quinidin, for if the alkaloid is rapidly destroyed 
in the tissues or capillaries we would expect the destroyed portion 
to be quickly replaced and so lower the blood concentration. Grant- 
ing that destruction is not rapid, it would then indicate that either 
elimination is not rapid, or, if rapid, that tire drug is held very 
loosely by the capillaries and is readily given up to replace the por- 
tion eliminated. 

Comparisoii of Results of Injections Throtigh the Femoral Vein and 
the Femoral Artery. Our conclusion that the interposition of the 
capillary bed of the liver rather than any specific destructive or 
detoxifying action of the liver cells accounted for the greater toler- 
ance to quinidin in the portal injections was further tested by sub- 
stituting the capillary bed of the leg for that of the liver. As in 
previous studies the response of dogs to tlie introduction of 1 mg. 
of quinidin sulphate per kilo per minute for 30 minutes through 
the femoral vein was determined by studying tlie electrocardio- 
graphic changes and in one the blood concentration of quinidin. 
Some days after recovery the injection was repeated through the 
femoral artery. The latter procedure proved difficult on account of 
tiie tendency to thrombosis. However, we obtained two successful 
experiments, the results of one of which are shown in Table 3. 

Results. A considerably larger amount of quinidin given at the 
rate of 1 rag. per kilo per minute could be given by the femoral 
artery than by the femoral vein. In one dog, the injection was 
continued without death of the animal for 1 hour and 40 minutes. 
The blood quinidin concentration of 1.45 mg. per cent in Dog 451, 
31 minutes after the injection had been begun is quite comparable 
to the figure obtained after femoral vein injection (1.90 mg. per cent) 
and does not definitely indicate a greater destruction of the drug 
when it was injected through the femoral artery. 

Likewise, after femoral artery injection, there was a striking per- 
sistence and even increase in the electrocardiographic effects after 
cessation of the injection (Table 3). In Dog 431, the electrocardio- 
graphic effects progressed for 20 minutes after the injection had 
been ended, and in Dog 451 the maximum electrocardiographic 
effects were noted 45 minutes after the injection was compfctcfl. 

These results are entirely similar to those obtained with portal 
vein injection and suggest the same explanation of tlie increased 
tolerance — the pas.sage of the drug through a capillary bed before it 
reac‘h(‘,s the heart and vital centcr.s acts to save thc.se stnicture.s 
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from the effects of sudden increases in the blood concentration of 
the drug. Tlic femoral artery injections also suggest that the capil- 
lary bed of the leg is almost as efficient as that of the liver in per- 
forming this function. 

B. Perfusion Experiments. The perfusion experiments reported 
by Plehn^^ and Hatcher and Weiss^ were performed on the isolated 
cat’s liver. Perfusion of the excised liver is somewhat unsatis- 
factory at best by reason of the differences in pressure in the two 
blood supplies of the organ and because of the ease with which the 
liver cells are effected by an artificial environment. These objections 
are to some degree obviated by using the Knowlton and Starling® 
heart-lung preparation as a pump.^® With this method the perfused 
liver can be maintained in a condition which approximates normal 
for several hours. 

Three series of experiments were performed. The first was the 
determination in 3 dogs of the degree and rapidity of the disappear- 
ance of quinidin from a simple heart-lung preparation. In the next 
series the disappearance of the drug from the blood in a heart-lung- 
liver preparation was determined. Concentrations of the alkaloid 
were likewise estimated in specimens of the liver, lung and heart. 
The final series of experiments was performed on a heart-lung-hind- 
leg preparation with the object of determining the effect upon the 
blood concentration of quinidin of the introduction of a different 
capillary bed into the circulation. 

One typical protocol of each experiment will be presented. 

Protocols. Heart-lung Perfusion, i^ter a heart-lung preparation had 
been estabhshed in a dog weigliing 14 kilos, which had previously been bled 
250 cc., a total of 1000 cc. of defibrinated blood, to which was added a small 
amount of heparin, was placed in the venous reservoir. Quinidin sulphate 
(70 mg.) was injected into the tube leading to the superior vena cava during 
a period of 5 minutes. The heart became slow and irregular, the rate 
quicldy dropping from 120 to 70 per minute. After 5 minutes, the heart 
became regular at a rate of 80 per minute, the rate gradually returning to 
the preinjection figure. Specimens of blood amounting to 94, 98, 93, 90 
and 102 cc. ivere removed at 13, 23, 33, 40, and 50 minutes respectively. 
The heart-lung preparation was still activelj’’ functioning when the experi- 
ment was terminated. 

Findings. The quinidin content of the blood specimens was as follows: 


Specimen. 

Min, after injection. 

Mr. quinidin 
per 109 cc. 

1 

15 

2.78 

2 

23 

3.11 

3 

33 

2.91 

4 

40 

2.57 

5 

50 

2.77 


Hearl-lung-hver Perfusion. A heart-lung preparation was set up in a 
dog weigliing 16 kilos vith a total of 1450 cc. of defibrinated blood placed 
in the venous resen-oir. The excised liver of a second animal weighing 15 
kilos, whose blood had prewously been heparinized, was connected through 
the hepatic artery and portal vein with the heart-lung pump within 2 
minutes after the interruption of its circulation. A total of 100 mg. of 
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quinidin sulphate (1 ]5cr cent solution) was injected into the tube leading 
into the superior vena cava u-ithin a period of 5 minutes. Following this 
injection; the heart slowed from 100 to 72 per minute and the blood pressure 
fell from 120 to 60. Injection of 3 minims of adrenalin (1 to 1000) quicHy 
abolished these untow’ard effects. The perfusion was continued for 85 
minutes and the heart appeared to be in good condition during the entire 
period and maintained an average blood flow through the liver of 250 cc. 
per minute during the duration of the experiment. Specimens of blood of 
119, 104, 105, and 116 cc. were removed at 10, 30, 60, and 85 minutes, respec- 
tivelj'. Portions of liver weighing 37, 53.5, and 35 gm. w'ere removed at 
10, 30, and 95 minutes, respectivelj’’. Specimens of lung weighing 25 and 
23 gm. were removed at 60 and 85 minutes, respectiveljn The quinidin con- 
centration of the heart muscle was also determined at the end of the experi- 
ment. The total w'eight of the hver was 407 gm., the lungs 180, and the 
heart 161 gm. The quinidin content of the various samples are showm in 
Table 5. 

Table 5. — Cokcentratiok of Quinidin Suldhate in Blood, Ln'Eu, Lungs and 
Heaet at Varying Periods after Introduction of Quinidin into 
A Heart-Lung-Livbr Preparation. 

Time 



after 

Blood cone., 

Liver cone., 

Lung cone., 

Heart cone. 


injection, 

mg. per 

mg. per 

mg. per 

mg. per 

Specimen. 

minutes. 

100 cc. 

100 gm. 

100 gm. 

100 gm. 

Dog 1; 






1st . 

. . . 10 

1.239 

8.692 



2d . , 

. . . 30 

1.014 

8.037 



3d . . 

. . . 00 

1.147 


7.00S 


4th . . 

. . . S5 

1.248 

S.409 

7.691 

3.306 


Ilearl-hing-hind-kg Perfusion. To a heart-lung preparation in a dog 
weighing 11 kilos and to which 1000 cc. of defibrinated blood was added to 
the venous resenmir, the hind leg of another heparinized dog weighing 
12 kilos was connected tlirough the femoral arterjn Quinidin (100 mg.) 
was injected into the tube leading to the superior vena cava during a period 
of 10 minutes. Immediatelj’’ following the injection the heart rate dropped 
from 130 to 60 per minute and the systolic blood pressure fell from 90 to 60 
mm. of mercury'. Fairly promptly, however, the blood pressure came back 
to 80 mm. of mercury and the rate to 120. The bloodflow through the leg 
averaged 120 cc. per minute during the course of the experiment. Speci- 
mens of blood of 103, 105, 104, and 99 cc. were removed at 7, IS, 33, and GO 
minutes, respectivelj'. The heart-lung preparation was in good condition 
at the end of this e.xperiment. Faradic stimulation of the muscle of the leg 
during the continuance of tliis experiment caused marked contractions. 
The leg and heart weighed 690 and 178 gm., respectivelj'. 

Findings. 

Mk. Quiniclta 


Specimen. Min. after injecUoD. 

1 7 

2 18 1-G5 

3 33 1-^5 

4 60 1-51 


Discussion of Rcsulh of Perfusion E,rpcrimcn{s. Following tlie 
introduction of quinidin in a single large dose, there occurred a 
marked fall in tlic concentration of the dnig within 10 luinutes m 
all our experiments. ICstimating the amount of blood in the heart 
and lung preparation to be 400 cc. and adding this to the lOOO cc. 
placed in the rc,servoir, the 70 mg. of quinidin added to this volume 
of blood would Iiavc re.sulfcd in a concentration of o mg. per iOO rc. 
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Within a period of 13 minutes, the concentration of quinidin had 
fallen to 2.78 mg. per 100 cc. In other words, 31.1 mg. (44.4 per 
cent) had left the blood stream and 38.9 mg. remained. 

The more living tissue present the greater is the amount of quin- 
idin removed. The figures for the heart-lung-hind-Ieg perfusion show 
that in 7 minutes 75.2 per cent of the injected quinidin had dis- 
appeared, and those for the first heart-lung-liver experiment indi- 
cate that within 10 minutes apiiroximately 82 per cent had left the 
blood stream. These figures as well as those from our other experi- 
ments are similar to the results obtained by Hartman and Zila,® 
Boecker,^ and Hatcher and Weiss,® who found that most of the 
quinidin, even as much as 95 per cent of the amount introduced at 
a single dose into the blood stream of an intact animal, disappeared 
within 5 minutes. 

We believe that the rapid drop in concentration resulted from the 
drug being held in the capillary bed. The combination can be 
taken to be a loose one, inasmuch as Hatcher and Weiss^ in their 
experiments were able to recover a considerable quantity of the 
'drug which had disappeared from the blood stream by simply 
washing out the capillary beds. 

After the initial drop in quinidin concentration which occurred 
within 10 minutes after introduction of the drug, there was no 
further consistent disappearance of the alkaloid from the blood in 
our perfusion experiments. Moreover, specimens of liver and lung 
taken at various periods, as well as a portion of the heart muscle, 
obtained at the end of the experiment and analyzed for their quinidin 
content, show that the concentration of quinidin in all these organs 
remains practically constant during the perfusion. These results 
lead to the definite conclusion that under the conditions of our 
experiments the li^'er does not destroy quinidin over a period of 85 
minutes, though it is very active in removing this drug from the. 
blood stream. The behavior of quinidin in our experiments is in 
marked contrast to that of strychnin in perfusion experiments 
reported by Priestly, Markowitz and Mann,^® where a precipitous 
decrease in the liver concentration of the drug observed during a com- 
parable time interval indicated a destruction of the drug by the 
liver. 

Moreover, the calculation of the total amount of quinidin remain- 
ing in the heart, lungs, liver and blood at the end of the experiment 
(estimated on the figures shown in Table 5 and the known total 
weights of the organs and the volume of blood) gives figures which 
account for 70 per cent of the quinidin injected without allowance for 
the error of the quinidin determination in tissues. error in the 
estimation of quinidin in the blood has been shown to be about 10 
jier cent. In determining the quinidin content of solid organs, our 
error was even greater. In control cx]XTime.nts, our error was about 
30 per cent. This error cannot be ignorcTl and would suggest that 
practically no quinidin was destroyed during the 11 hours. 
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It may be concluded from these experiments that the role of the 
liver in removing quinidin from the blood stream is not specific, 
but one possessed by any rich capillary bed. The blood quinidin 
concentration was onl 5 ’’ slightly higher with the hind leg in the cir- 
cuit in place of the liver. The difference is satisfactorily explained 
by the much greater size of the eapiWary bed of the liver. 

If quinidin is not actively or rapidly destroyed, what then is its 
fate in the body? ‘ Our studies give no answer to this question. It is 
interesting to recall that excretion has been shown by Hartman and 
Zila® to be important in the case of quinin, they being able to recover 
as much as 40 per cent of the administered drug in the urine and 
feces. 

Svmmarij. 1. Dogs were found to be much less tolerant to 
quinidin after their livers were damaged by ligation of the common 
bile duct and cholecystectomy. This was indicated by the fact 
that the concentration of quinidin in the blood and the electrocardio- 
graphic efiects of quinidin were definitely greater after liver damage 
than before. 

2. Exclusion of the liver from the portal circulation (by the insti-- 
tution of an Eck fistula and ligation of portal vein distal to Eck 
fistula) resulted in a marked decrease in the tolerance of dogs to 
quinidin. This was shown by the marked postoperative increase 
in the electrocardiographic effects and the quinidin concentration 
of the blood, which was high in this type of experiment. 

3. The greatly increased tolerance to quinidin when the drug was 
introduced through the portal vein in contrast to the femoral vein 
was not the result of a greater'destruction of the drug by the liver 
in the former method of injection. Our own results as well as the 
results of others suggest that the increased tolerance is to be ex- 
plained by the fact that in the femoral vein route the alkaloid 
reaches tiie heart immediately, whereas in the portal vein injection 
it must traverse the large capillary bed of the liver before entering 
the heart: the findings in the femoral artery injections support the 
evidence of the portal vein experiments that the capillaries protect 
the heart and vital centers by holding back the quinidin and pre- 
venting sudden increases in the blood concentration of the drug. 
Some er’idence is cited to indicate that with portal vein injection 
the liver capillaries hold quinidin in a loose combination and that 
after the injection is stopped the alkaloid is apparently slowly given 
up to the circulation. This evidence also indicates that the action 
is not specific to the capillaries of the liver but is a property pos- 
sessed by capillaries as a whole. 

4. The results of porfu.sion experiments on heart-lung, heart-hmg- 
hind-lcg, and hcart-lung-liver preparations show no indieatkm of 
destruction of quinidin. hloreover, in the heart-lung-liver perfu- 
sions, practically the entire amount of quinidin injected could be 
accounted for if the amounts recovered from the heart, lungs, liver, 
and blood were added to the estimated loss of the extraction. 
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Conclusions. Tlie liver is an important agent in protecting the 
heart and vital centers against the toxic action of quinidin, though 
it probably does not act by destroying the alkaloid. The protection 
is apparently the result of the action of the hepatic capillaries in 
readily removing quinidin from the blood and holding the drug in 
a loose combinationj thus preventing the drug when taken by 
mouth from reaching the heart and vital centers in high concentra- 
tion. This action of the liver capillaries is not specific but is one 
possessed by other capillaries as well. The great importance of the 
liver lies in the fact that it constitutes an enormous capillary bed, 
and in the case of drugs taken by mouth this organ intervenes 
between the intestines and the heart in the absorptive pathway. 
Our data indicate that little if any quinidin is destroyed by this 
organ. 

Effective blood concentrations of quinidin in man are apparently 
small, inasmuch as amounts of as little as 12 grains per day by 
mouth may produce definite cardiac effects. 

If clinical experience should warrant an extension of these con- 
clusions based mainly upon animal experiments to humans, then 
a diminution of the protective function of the liver, the result of 
disease, might readily result in a high or rapidly increasing concen- 
tration of quinidin in the blood. This would lead to the develop- 
ment of toxic effects upon the heart and vital centers after relatively 
small doses of the drug. 

Note. — We wish to express our thanks to Drs. C. G. Johnston, Cecilia Riegel and 
B. A. Gouley for assistance during the conduct of these experiments. 
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and the Storrs Agricultural Experiment Station, Storrs, Conn.) 

The Frizzle fowl is a variety of chicken with peculiar upward- 
turning feathers and a ver^’’ scanty plumage. One of us has shown 
that in these birds this entails a profound disturbance in the mechan- 
ism of conservation of bodj' heat, and of metabolism.^ Frizzle fowl 
exhibits a high basal metabolism and increased food consumption, 
an almost complete lack of subcutaneous fat deposits, and delayed 
sexual maturity or decreased fertility. Preliminary observations 
suggest that adult Frizzles, although their thjToid glands appear 
to be enlarged, are in a condition of functional hypothyroidism. 
Further experiments will be carried on to verify this conclusion. 

Thus the Frizzle fowl is an experimental animal in which a 
persistently high metabolism, conditioned by a peripheral factor 
(lack of plumage), leads to physiologic and anatomic changes in 
the body economy. They offer a unique opportunity of studying 
the effect of a permanently high metabolism on the heart. This, 
of course, has a direct bearing on an understanding of the cardio- 
vascular reactions in human hjq)crth}Toidism. It is still unknown 
in how far the increased metabolism, as such, or in how far the 
altered thyroid secretion causes the cardiac disturbances of Graves’ 
disease. 

We have studied the heart rates of 21 homozygous Frizzle fowls 
and of 27 normal chickens of the same approximate age and weight. 
Tlicre are few reports in the literature on the heart rate of chickens. 
Vicrordt in 1S77 noted a heart rate of 354.- There is no indication 
as to his method of counting it. Buchanan,’ using the capillary 
electrometer, recorded heart rates of 304, 390 and 345 respectively 
in 3 hens. .Stiihel,'* employing a mercury manometer in the carotid 
artery, a method which because of the great inertia of the mercury 
is certainly inaccurate, obtained an average heart rate of 339 in 19 
hens, and of 280 in 10 roosters. Kahn,'’ by means of the electro- 
cardiograph, found rates of 300, 370 and .380 respectively in 3 hens. 
In ail of these experiments the chickens were tied down on a board, 
and conditions were far from basal. It seems prob.able, therefore, 
that all of these count.s are too high. 
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We employed two methods to count the hccTrt rates of chickens. 
The birds were not tied down or restrained. If one quickly inverts 
a chicken and places it on its back, and holds it gently on one’s lap, 
it will lie quietly for long periods of time. Placing a black cloth 
over the chicken’s head helps materially to allay restlessness. All 
of our counts were obtained with the chickens held in this manner. 
There is no difficulty in keeping a chicken quiet and relaxed for from 
20 to 30 minutes. Indeed in some cases we have succeeded in main- 
taining them at rest in this manner for over 2 hours. Our readings, 
therefore, were obtained under nearer “basal” conditions than were 
those of other experimenters. 






Fig. 1. — Electrocardiogram of normal hen No. .38. 


The actual recording of the rate was in most instances made by 
means of the Victor electrocardiograph with the emploj^ment of 
needle electrodes inserted subcutaneously. The electrode corre- 
sponding to the right arm lead in humans was inserted just anterior 
to the sternal notch; the one corresponding to the left arm lead was 
inserted over the precordium. The rate per minute was obtained 
by counting the number of cardiac cycles in a strip of film corre- 
sponding to 6 seconds and multiplying by 10. In a number of cases 
the rate was counted by means of the cardiotachometer.® The 



Fig. 2. — Electrocardiogram of Frizzle hen No. 2407. 


usual electrodes covered with shaving cream were placed on the 
chest, one over the precordium, one just anterior to the episternal 
notch. The heart beats were recorded by an electromagnetic coun- 
ter, and readings of the counter were made with the aid of a stop 
watch. 

For normal hens and roosters we found (Taljle 1) that the average 
minimum heart rate of 23 hens was 202 =fc 30 beats a minute; for 4 
roosters 172 ± 19 a minute. These figures are far lower than those 
])reviously obtained by other observers because the conditions of 
our experiments favored the obtaining of more l)asal rates; under 
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still more nearly ideal conditions the rates would probably be even 
lower. Comparison between the initial and final rates in Table 1 
suggests that not infrequently we did not succeed in obtaining 
“basal readings.” We did not control the possible eft'ect of pre- 
vious ingestion of food on tlie heart rate. 


Table 1.— -The Heart Rates of NoR^UL Fowls. 


No. 

wt., 

gm. 

Age, 

mos. 

Initial 

rate 

per 

min. 

Time 

resting. 

min. 

Final 

rate 

per 

min. 

Time 

resting, 

min. 

Drop 
in rate 
per 
min. 

Mini- 

mum 

rate 

per 

min. 

Remnrla. 

Fomalos 










1327 

1210 

14 

350 

1 

290 

20 

60 

290 

Struggled ouco. 

2028 

1250 

13 

300 

7 

250 

27 

50 

250 

Quiet. 

2714 

1250 

12 

290 

1 

250 

20 

40 

250 

Hen tense. 

2710 

1250 

12 

285 

0 

240 

30 

45 

240 

Quiet. 

920 

1320 

25 

300 

6 

260 

24 

40 

260 

Quiet. 

38 

1365 

24 

260 

4 

250 

22 

10 

250 

Slight movenicnts. 

COS 

1380 

23 

210 

2 

ISO 

21 

30 

ISO 

Quiet. 

37 

1390 

24 

290 

s 

330 

26 

-f40 

290 

Restless. 

128 

1405 

24 

280 

1 

220 

20 

60 

220 

Occas. movement. 

1349 

1415 

14 

370 

1 

310 

21 

GO 

310 

Quiet. 

654 

1420 

24 

260 

3 

310 

IS 

+50 

260 

Slightly restless. 

131 

1450 

24 

300 

s 

270 

25 

30 

270 

Quiet. 

2141 

1450 

13 

350 

4 

330 

24 

20 

330 

Quiet. 

Barrd 

1500 

14 

315 

1 

240 

20 

75 

240 

Quiet. 

655 

1520 

23 

310 

14 

330 

31 

+20 

310 

Quiet. 

394 

1540 

23 

230 

10 

220 

29 

10 

220 

Quiet. 

9705 

1500 

24 


« « 

260 

22 


260 

Slight movement. 

39 

1580 

24 

200 

13 

240 

23 

20 

240 

Restless. 

035 

1SS5 

23 

270 

12 

270 

30 

0 

270 

Restless. 

9723 

IGIS 

24 

250 

4 

270 

23 

+20 

250 

Restless. 

9650 

1025 

24 

310 

11 

290 

21 

20 

290 

Quiet. 

9528 

2150 

25 

280 

5 

280 

23 

0 

280 

Slightly restless. 

9889 

2230 

24 

300 

s 

270 

25 

30 

270 

Quiet. 

Av. 

1498 


289 

5.0 

2GS 

24 

21 

262 





±38.9 '• 

±37 



±30 


Males 










9920 

1385 

24 

210 

5 

190 

24 

20 

190 

Slight movements. 

2001 

1535 

13 

200 

6 

ISO 

23 

20 

ISO 

Sliglit movements. 

.3317 

1575 

12 

220 

4 

180 

25 

40 

ISO 

Slight movements. 

3107 

1675 

12 

170 

3 

140 

21 

30 

140 

Slight movement.^. 

Av. 

1548 


200 

4.5 

172 

24 

27 

172 





±18.7 


±19.5 



±19.5 



The average minimum rate of IS Frizzle hens was 334 43 beats 

a minute; of 3 roosters 287 ± 12 a minute (Table 2). Thus, as 
appears more clearly from Table 3, the heart rate of Frizzle hens is 
on the average 72 beats (27 per cent), and of Frizzle roosters 117.5 
beats (GS per cent) above that of normal chickens. 

The body temperature of Frizzle fowl under ordinary eondition.s 
is the same as that of normal chickens. At environmentid tempera- 
tures close to or l)elow freezing point the body temperature of 
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Frizzles, because of excessive heat loss, is slightly subnormal. At 
the time of our determinations of heart rate the Frizzles were kept 
in a heated pen, and their body temperatures were undoubtedly 
normal. 

Table 2. — The Heart Rates of Frizzle Fowls. 


No. 

wt., 

1 gm. 

! Age, 
mos. 

1 Initial ^ 
rate 
per 
min. 

Time 

resting, 

rain. 

Final 

rate 

per 

min. 

1 

Time 

resting, 

min. 

1 

1 T. 

1 Drop 

rate 

per 

1 min. 

i 

Mini- 

mum 

rate 

per 

min. 

Remarks. 

1 

1 

Females 1 


i 

1 

1 


1 

1 

j 

1 



2392 

1085 

13 

320 

3 

260 

22 

60 

260 

Quiet; quivering 










slightly. 

3238 

1305 

12 

380 

2 

370 

24 

10 

370 

Quiet. 

2338 

1310 

i 13 

350 

5 

320 

22 

30 

320 

Quivering. 

2344 

1310 

13 i 

407 

1 

310 1 

21 

97 

310 1 

Quiet. 

2407 

1450 

13 1 

440 

5 

440 i 

19 

0 

440 

Quiet; moved once. 

2386 

1545 

13 

370 

7 

320 ’ 

j 24 

50 

320 

Quiet. 

2350 

1560 

13 

300 

2 

270 

23 

30 

270 

Quiet. 

3081 

1615 

12 

405 

0 

375 1 

20 

30 

375 

Quiet. 

3062 

1690 

12 

405 

7 

375 1 

24 

30 

375 

Quiet. 

1898 

1695 

13 

320 

4 

290 

22 

30 

290 

Quiet. 

2400 

1720 

13 

330 

3 

1 290 

20 

i 40 

290 

A, quivering; B, 






1 



1 

quiet. 

9451 

1755 

25 1 

345 

4 

i 345 

22 

0 

345 

Slightly restless. 

2403 

1855 

13 

370 

1 

, 320 

18 

50 

320 

A, quivering; B, 

j 





, 1 




quiet. 

2750 ! 

1880 

12 

330 

8 

345 

27 

+15 

330 

Restless. 

2399 

1890’ 

i 

410 

5 

i 340 

23 

70 

340 

Quiet. 

3222 

1930 

1 12 

330 

8 

1 360 

25 

+30 

330 

Quiet. 

2119 

2145 

24 

405 

5 

375 

25 

30 

375 

Quiet. 

0893 

2360 

48 

360 

3 

360 

22 ! 

0 

360 

Quiet. 

Av. 

1672 


305 

4 

337 

22 

28 

334 





±38.8 


±43.2 , 



±42.8 


Males 










1901 

2100 

13 

290 

7 

300 

27 

+10 

290 

Restless. 

9450 

2515 

25 

320 

20 

300 

29 

20 

300 

Quiet. 

2146 

2920 

24 

270 

9 

270 

26 

0 

270 

Quiet;movcd once. 

Av. 

2512 


293 

1 12 

290 i 

27.3 

3.3 

287 





±20.5 


,±14.1! 

: i 


i 

±12.4 



Table 3. — Heart Rates of Normal Fowls and Frizzle Fowls. 



No. 

Average 

wciglit, 

gm. 

Average 
initial rate 
per min. 

Average 
minimum rate 
per min. 

Females. 

Normals 

23 

1498 

289 38.9 

202 ± 30.0 

Frizzles . . . . 

IS 

1672 

365 ± 38. 8 

334 ± 42.8 

Males. 

Normals 

4 

1548 

200 ± 18.7 

172 ± 19.5 

Frizzles . . . . 

3 

2512 

193 ± 20.5 

2S7 ± 12.4 

It is well known 

that 

in animals of different 

species the heart 

rate is faster the smaller the animal. 

There is some question as to 


whether this same rule applies to animals of the same species but 
of varying size. One of ns has shown that in man there is no eorrola- 










G5S 


BOAS, liiVKDAUER: 


tion between body size and shape and heart rate;’ and this is also 
apparently true for fowl (Table 4). 


Table 4. — Body Weights and Heart Rates. 



No. 

Average 

weight, 

Average 
hc!vrt r.nto 


gm. 

per min. 

Normals weighing over 1500 gm. . 

. . 10 

1690 

263 ± 25.3 

Normals weighing under 1500 gm. 

. . 13 

1350 

262 * 37.1 

Frizzles weighing over 1700 gm. . 

. . S 

1942 

336 * 24,0 

Frizzles weighing under 1700 gm. . 

. . 10 

1456 

333 * 53.0 


Pursuing the relation of the high metabolism to the disturbance 
of heat regulation caused by scanty plumage, we tried to correlate 
the heart rates of our birds with their amount of plumage. Of 5 birds 
(Nos. 2350, 2400, 3238, 1901 and 2146) that were fairly well feath- 
ered, 3 showed heart rates below the average. However, the obser- 
vations are too few to allow of a definite conclusion. 

It is of some interest to establish whether differences in heart rate 
between normal and Frizzle chickens already exist at the time of 
hatching. We have not been able to find observations of the heart 
rate of newly hatched chicks. The average heart rate for normal 
newly hatched chicks we found to be 164, and for 7 homozygous 
Frizzle chicks 163 (Table 5). Thus it is obvious that at hatching 


Table 5.— The Average Heart Rates of Newly Hatched Normal and 
Homozygous Frizzle Chicks. 

Normal chicks. Homorygous Frizrlc chicks. 


Sex. 

Weight, 

Time, 

Average 
heart rate. 

Wciglit, 

Time, 

Average 
heart rate 


gm. 

min. 

per min. 

pm. 

min. 

per min. 

Male . . 

. 40 7 

59 

165 

.39,6 

155 

163 


.3.S.7 

210 

167 

3S.1 

02 

160 


42 6 

241 

164 

37.8 

58 

162 





.39,1 

SO 

163 

Female . 

. 32 4 

45 

165 

.35,8 

102 

163 


33 4 

46 

162 

.37.0 

98 

162 


39 3 

SO 

162 

39 5 

201 

104 

,\verage 

:w.o 

223 

162 

164 



163 


time there is no difference in heart rate between normal and homo- 
zygous Frizzle chicks. The heart rates of these chicks was counted 
in the following manner: The chicks were taken from the incubator 
and at once received a subcutaneous injection of 1 cc. of a solution 
of 0.5 grams of sodium amytal in 125 cc. of distilled water. Thi.s 
induced anesthesia lasting from 45 minutes to 4 hours. As soon 
as the chicks had relaxed completely, enough of the breast bone was 
removed with seis.sor.s to observe the beat of the heart. This could 
be done witli practically no lo.ss of blood. Counting of the heart 
beat then was begun at once and was continued until the chick woke 
up as determined by the fir^t opening of the cye.s. Counting wa.s 
done with the help of a .stojiwatch and each count was ba.^^ed on the 
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figure obtained for 20 seconds. After the cliiclcs bad fully regained 
tlieir muscular control they were killed in order to determine their 
sex. The room temperature during the whole period of observation 
was between 20° and 21° C. 

In each instance it was found that the heart rate was quite fast 
immediately after the thorax had been opened. Within a very short 
time, however, the heart rate returned to a lower level, at which it 
remained with but slight variations during the whole duration of 
the experiment. Toward the end of the period of anesthesia the 
chicks frequently made slight movements with their legs, but these 
movement's did not seem to have any significant effect on the heart 
rate. For each chick the average heart rate was determined for the 
period beginning with the time when consecutive determinations 
of the heart rate first became constant and ending at the time when 
the chicks first opened theh eyes again. 

In order to show the amount of variation in heart rate during 
the complete period of observation of individual chicks, one com- 
plete record each of a normal and a homozygous Frizzle chick is 
reproduced in Tables 6 and 7. 


Table G. — Heart Rate of Newly Hatched Homozvgou.s Frizzle Chick. 
Homozygous Frizzle. 9 4818. Weight, 39.5 gm. 

3.11 P.M.; 1 cc. sodium amytal solution injected. 

3.20 P.M.; thorax opened. 


Time. 
3.22 . 






Heart rate. 

. 189 

Time. 
4.22 . 






Heart rate 

. 1C5 

3.23 . 






. 189 

4.23 . 






. 105 

3.27 . 






. 180 

4.24 . 






. 105 

3.28 . 






. 174 

4.29 . 






. 105 

3.30 . 






. 174 

4.34 . 






. 1G5 

3.32 . 






. 171 

4.38 . 






. 165 

3.35 . 






. 1G5 

4.42 . 






. 105 

3.37 . 






. 1G5 

4.4G . 






. 165 

3.38 . 






. 159 

4.51 . 






. 1G5 

3.39 . 






. 159 

4.54 . 






. 162 

3.41 . 






. 159 

4.5G . 






. 169 

3.43 . 






. 1C2 

5.00 . 






. 150 

3.44 . 






. 1G5 

5.03 . 






. 165 

3.46 . 






. 165 

6.0G . 






. 165 

3.60 . 






. 1G5 

6.11 . 






. 1G5 

3.52 . 






. 1G5 

5.1G . 






. 168 

3.58 . 






. 1G5 

5.18 . 






. 162 

4.00 . 






. 1G5 

5.21 . 






. 105 

4.04 . 






. 1G5 

5.23 . 






. 105 

4.00 . 






. 1G5 

5.40 . 






. 165 

4.08 . 






. 1G5 

6.32 . 






. 156 

4.14 . 






. 1G5 

G.42 . 






. 165 

4.17 . 






. IGS 

6.53*. 






. 165 

4.20 . 






. IGS 

G.59 . 






. 168 

4.21 . 






. 15G 

7.02 . 






Awake 


* Slight movements. 

Average heart rate between 3.35 and 6.59 p.m. (204 minutes), 1G3.S per minute. 

The variations in heart rate are slight, and the fact that the heart 
rate remained stationary practically to the time when the chiclvs 
awoke indicates that it wa.s uninfluenced by the sodium amytal. 
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Tablk 7.— Hbaut Rato of Newly Hatched Nousiai. Cuick. 

Normal 9 . Weight, 33 gm. 

2, 1C r.M.: 1 CO. sodium amytal solution injected. 

2 . 59 P.M. : thorax opened. 


Time. Heart rate. Time. Heart r.ife. 

3.00 180 4. OS 159 

3.02 177 4.11 159 

3.04 lOS 4.21 169 

3.06 102 4.39 165 

3. 05 165 4.51 165 

3.12 16S 5.03 165 

3.15 165 5.19 105 

3.18 165 5.32* 159 

3.21 162 5.41 165 

3.26 165 5.53 169 

3.32 165 5.57 162 

3.37 165 6.08 159 

3.42 165 6.21 156 

3.46 162 6.30 162 

3.49 159 6.40 156 

3.52 162 6.49 159 

3.57 165 7.00 Aw.ake 


* Slight movements. 

Average heart rate between 3.0G and 6,49 p.m. (223 minutes), 162.3 per minute. 

Table S.— Heart Rate of Normal Female Chicken No. 2710, During a PnmoD 
OF 87 Minutes op Continuous Observation. Heart Rate 
Recorded With the ELEcrnocARDioaRAm. ■ 


Time, 

Heart rate 


min. 

per min. 

apmarks. 

0 . . 

285 

Lying quietly on its Imck. 

15 . . 

255 

Verj' quiet. 

30 . . 

240 

Verj' quiet. 

45 . . 

240 

lias not stirred. 

50 . . 

240 

Quiet. 

52 . . 


Squawked: moved slightly. 

67 . . 

...... 270 

Quiet. 

58 . . 

240 

Quiet. 

59 . . 

255 

Quiet. 

60 . . 

240 

Quiet. 

62 . . 

240 

Sleeping. 

S! . . 


Moved. 

85 . . 

......' 270 


so . , 

2S5 

Frightened, 

87 . . 

300 

Frightened, 


In adults the difTcrences in heart rate between the two sexes, 
both in normal and in Frizzle chickens is very striking, and, as a 
stud}' of the tables reveals, cannot be explained solely^ by the 
greater body weight of the males. The slower heart rate in males 
is a universal characteristic of all mammals that have been ade- 
quately studied. Ellinger,* studying horses, cows, pigs, sheep and 
goats, found higher rates in females than in males. Thus he observed 
the average heart rate of S4 stallions to be 2S.5, and of 05 mares 
.33.0 beats a minute; of 12 male pigs OS, of 11 sows SS a minute; 19 
bulls showed a range in heart rate from 40 to 52, whereas the average 
rate of 04 cows was Sl.O beats a minute. Knoll® establi.shcd an 
average heart rate of 5S for 100 bulls, of 7.5 for 100 cow.^; and of 
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73 for 10 male pigs and 82 for 100 sows. He noted that the dilfer- 
ence between the sexes first becomes manifest at about the age of 
3 months. 

In our newly hatched chicks, both normals and Frizzles, there 
was no difference in the heart rates between the two sexes. 

In man, too, females have higher heart rates than males. The 
basal heart rate of adult males is 61.4 ± 8, and of females 69.9 ± 9. “ 



Fig. 3. — Henrts of homozygous Frizzle and normal cockerels at the age of Si months. 
Aliovc: hearts of homozygous Frizzle males. Below: hearts of Leghorn males. 


Preliminary observations show that adult Frizzle chickens have 
a definite hypertrophy of the heart. The heart appears elongated 
and relatively narrow, the hypertrophy involving chiefly or onlj' the 
left ventricle (Fig. 3). (A detailed report concerning these changes 
of the heart will be published later.) These observations seem to 
show a definite sequence of events: Disturbed heat regulation 
leading to increased metabolism, which in turn leads to tachycardia, 
and most probably to an increased minute volume flow of blood, 
and this finally leads to left ventricular hypertrophy. It is very 
suggestive that a similar mechanism may be operative in human 

VOT« ISo, NO. 5. — M.\Y, 10:!o 23 
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hypertliyroidisni, except that Ijcre the stimulus to the increased 
metabolism is found in some intrinsic functional distiirhancc. 

A number of observations that were made incidental to the chief 
aim of our study merit more detailed mention. In all of the chick- 
ens we observed a marked lability of heart rate. This is well illus- 
trated in Table 8; as well as in Figs. 4 and 5. The graphs represent 



Mm. 5 10 15 20 25 30 35 

Fig. 4. — He.irt mto of Frizzle, No. 2.344, recorded with enrdio tachometer. Room 

temperature, 17 C. 

continuous observations with the cardiotachometer of the heart 
rate of Frizzle chicken No. 2.344. Fig. 4 is a 33-minute rim when 
the room temperature was 17° C. Fig. 5 represents observations 
of the heart rate while the chicken was held on the observers lap 
before an open fire. In addition to these major variations in rate 
which correspond to those observed in man® we frequently noted 
a distinct sinus irregularity when the chicken was relaxed and 
breathing quietly. 



Kn. 4 6 12 IS ZO 24 28 32 3G 40 44 48 32 3« 

Fia. 5.— Heart r.ato of Frizzle, No. 2344, recorded with cardiot.ichomcter while 

resUnp before open fire. 


Our data on the cardiovascular reactions of Frizzle fowl throw 
a certain light on the cardiovascular reactions of patient.s with 
hyperthyroidism. IMiile a number of recent experiments seem to 
show definitely that an excess thyroid secretion may in itself through 
a direct action on the heart provoke a tachycardia,*'’ the effect of an 
increased metaholic rate in increasing the work of the lie.art cannot 
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be ignored. The increased oxygen utilization by the tissues necessi- 
tates an increased minute volume flow of blood. This is accom- 
plished by an increased output of the ventricles per beat as well 
as by an accelerated heart rate. It has been estimated that in 
Graves’ disease the work of the heart may be increased by as much 
as 250 per cent.^^ 

A clinical condition analogous to that found in Frizzle fowb 
characterized by an increased metabolic rate unassociated with 
hyperthyroidism, is found in chronic lymphatic leukemia. Minot 
and Means^^ showed that the amount of pulse elevation for a given 
metabolic rate was essentially the same in hyperthyroidism and in 
chronic leukemia. Moreover, the hearts of leukemic patients that 
were examined postmortem were on the average 75 gm. overweight. 
It is true that more recently Friedgood^® reached the conclusion that 
in chronic lymphatic leukemia the pulse rate is not entirely depend- 
ent on the basal metabolic rate, because in his patients high meta- 
bolic rates were accompanied by relatively small increases in heart 
rate. 

In Frizzle fowl it seems clear that the elevated metabolism is 
the cause of the rapid heart rate, and that the increased work of 
the heart causes cardiac hypertrophy. Indeed, it seems that more 
serious injury to the heart may result. One of the Frizzle roosters 
who was not included in Table 2, exhibited an unusual form of heart 
block. Furthermore, we have observed that when Frizzle chickens 
are carried in the usual way by the legs with the head down sudden 
death at times ensues. 

Summary. The Frizzle fowl, a variety of chicken with scanty 
plumage offers an opportunity of studying the effect of a greatly 
increased basal metabolism as such on the heart. In these birds 
the scanty plumage entails a profound disturbance in the mechan- 
ism of conservation of body heat with a resulting high metabolism. 

The heart rates of 27 normal breeds and of 21 homozygous Frizzle 
fowl were studied by means of the electrocardiograph and the 
car diotachometer . 

The average minimum heart rates of normal hens was 262 30 

and of Frizzle hens 334 ± 43 beats a minute; of normal roosters 
172 = 1 = 19 and of Frizzle roosters 287 ± 12 beats a minute. 

The average heart rates of both normal and Frizzle chicks of 
both sexes at birth was the same, about 164 beats a minute. 

The rapid heart rate of Frizzle fowl is conditioned apparently 
only by their high metabolism. 

Preliminary observations suggest that the hearts of Frizzle fowl 
are larger than those of normal chickens of the same age and weight. 

All of these observations suggest that a persistently elevated 
basal metabolism, as such, may cause tachycardia, cardiac hyper- 
trophy, and possibly other functional and organic damage to the 
heart. 
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The purpose of this article is to present the most satisfactory 
methods of studjdng the capillary circulation of the nailfold in 
human beings. We shall attempt to present a technique and 
describe apparatus by which such studies may be carried out under 
as nearly normal and standard conditions as possible. 

Since the work of Von Kries* in 1S75 and Roy and Brown- in 
1S78. advances have been made in the methods and the appanitus 
for this study. Huctcr^ in 1879 observed the capillaries in the mucous 
membrane of the human lip through a glass slide pressed against 
the lip and a low power lens of about 25 magnifications. Iximbard 
in 1911 was able to make a better study of these vessels with the 

* Aided by grunts from the Harriet Weil Fund, The Oliver Rp:» Fund, the 
M.uey, Jr.. Found.ulion !inti the General Medic.ul Rc.seareh Fund ol the Nc'v lor 
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use of artificial lighting and higher magnifications. In 1916 Weiss® 
made a valuable contribution to this study by recording his observa- 
tions photographically. Since permanent records are of the utmost 
importance in studying the capillaries, the first part of this paper 
will be devoted to photographic technique. The second part will 
be a discussion of methods for the determination of the capillary 
pressure, the temperature of the capillary fields, the fragility and 
permeability of the capillaries and the rate of flow within them. 

Photography. In photographing the capillaries of the skin and 
mucous membranes the following points should be considered: 

1. Short exposure. 

2. Immobilization of the field. 

3. Sufficient cool light applied at the correct angle of incidence 
and the utilization of as much of this light as possible. 

4. A rapid film sensitive to slight color contrasts. 

The chief requirement in photography is for an exposure of f 
of a second, or better yV lo tV ^ second. Slower exposure 
does not produce a sharp definition of the capillary loop if the mag- 
nification is sufficient to be of value, because of the almost constant 
motion of the vessels. This motion consists of movements of the 
vessels themselves in all directions, combined with involuntary 
muscular movements of the extremity, including tremors, and, in 
many instances, transmitted cardiac impulses. The varying size 
of the corpuscle stream also causes changes in the contour of the 
vessels. 

Satisfactory immobilization of the part to be studied is a difficult 
problem. It is readily realized that only gross variations in the 
position of the part can be controlled. Any apparatus which would 
control even these movements to a marked degree would exert such 
pressure on the vessels that normal conditions would no longer 
exist. A small metal vise (Fig. 3) may be used to steady the finger or 
plasticine may be employed where extreme steadiness is necessaary. 
If only slight pressure is applied with this to the sides of the finger 
there is no apparent effect on the circulation to the nailfold capil- 
laries. The arm may be comfortably supported in a wooden trough 
lined with a soft padding; or the foot may be placed on padded 
blocks. Any part studied should be so placed that it is on a level 
with the heart. With the patient comfortably arranged, the entire 
nailfold area is best studied by moving the microscope across the 
field with a ratchet and pinion system instead of moving the stage, 
as is the conventional procedure. In this manner voluntary ten- 
sions are avoided and there is less involuntary twitching. We have 
found no mention in the literature of such an arrangement for this 
particular purpose and it has greatly increased the ease of controlling 
the field.. The use of a faster film, smaller film surface and more 
light has made the entire jiroblcm of immobilization less important 
than when exposures of several seconds were nece.'^sary. 
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The tungsten bulb and the carbon arc have both been employed 
as sources of light. Callender® in 1925 described a method employ- 
ing a 1000-watt Edison lamp in an Edison lamphouse. He obtained 
magnifications ranging from 16 to 61 diameters and made exposures 
of 12 to 15 seconds. We have used a small bulb with a very con- 
centrated tungsten filament, filtering the rays through a colored 
heat-absorbing glass and condensing them with a lens system. 
This method provides sufiicient cool light for visualization but not 
for satisfactory photography. 

An automaticallj’’ fed pencil carbon arc, obtaining its current of 
5 amps, at 60 V. through a resistance on a 1 10 V. line, supplies an 
abundance of light for photographic purposes. The rays from tlie 
carbon arc are focused through a lens system in the lamp and are 
then passed through a water filter so that they illuminate an area 
of about 2 sq. cm. A color filter is interposed in the system to give 
better contrast. This may be in the form of a dye in the water 
filter or a thin colored glass or strip of celluloid, the latter two allow- 
ing easy changing of colors to meet different circumstances. Green 
has proven the most satisfactory for both observation and photog- 
raphy. If the water filter is thick enough, a thermocouple tempera- 
ture reading after 15 minutes of continuous observation shows .less 
than 1° C. rise in temperature over the area studied. Weiss® in 
1916 used a similar method. His time of exposure was from f to 1 
second. Sheard^ in 1924 and Sheard and Brown® in 1925, still 
using this oblique system of illumination and momentarily increas- 
ing the brilliancj'' of the light at the time of exposure, were able to 
increase tlie time to -f o-ir of second. It is evident, however, that 
the extreme degree of light destroyed some of the contrast. 

The angle of incidence of the light rays is another factor of utmost 
importance in obtaining efficient illumination. In our earlier 
studies the rays were directed on the field at an angle of 45° and 
from one side only. In all such systems there is a great loss of light 
and shadows are cast, distorting the appearance of the capillaries. 
Crawford and Rosenberger® in their "Cinematographic Observations 
of the Human Capillaries” used an opaque illuminator to obtain 
almost vertical illumination. In this system the rays arc focused 
on the field through the lens system of the microscope, and refrac- 
tion is overcome with a light polarizer. We have found that the 
“Ultropak” system (developed originally for metallurgy and 
adapted for capillary studies and other microscopic work by 
E. Leitz & Co.) to be the most practical form of illumination used with 
the condensed rays of a pencil carbon arc lamp as previously de- 
scribed. With this equipment it has been possible to study in detail 
minute structures, such as intercapillary anastoino.scs,**’ whieli 
have hitherto lieen ob.served only with extreme difiiculty. 

The .standiird So-mm. film permits a concentrated image am^ 
makes po.ssible short cxposuro.s. Larger film surfacc.s necessitate 
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the spreading of the small amount of light over greater areas, thereby 
increasing the time of exposure. Anj’’ exposure greater than I 
of a second where magnifications of 176 times are used results in a 
blurring due to movements already described. 

A superspeed film makes possible a rapid exposure even with the 
interposition of a rather dense color filter. Through the courtesy 
of the Du Pont Path4 Company we have obtained a panchromatic 
film which is about seven times faster than the average panchromatic 
film. This seems to give better results than an orthochromatic 
film even with a green filter system. Such film must be bandied in 
complete darlmess both in loading the camera spools and in devel- 
oping it. In special instances it may be “speeded up” by sensitizing 



Eig. 1. — The Ultropak is attacked to the tube of tlie binocular microscope and is 
adapted to receive the rays from the carbon arc, which is located in a well on the left 
side of the table. A water filter, containing a green dye, is located between the two. 
The rachet and pinion arrangement at the base of the microscope will move the tube 
of the scope either forward and backward or from side to side. 


it just before use with one of the several methods in common prac- 
tice, such as washing in distilled water and quickly drying. Since 
enlargements are desirable a developer should be used to give as 
fine a grain to the negative as possible. The Leitz enlarging camera 
(Fig. 2), built especially for 35-mm. film, produces excellent 4 by 5 
inch size records for preservation. 

The camera used to carry this film is a Leica. The spools hold 
sufficient film for about 30 exposures. A conical metal apron 
extends from the front of the camera and its outer end attaches to 
the ocular of the microscope. Within this outer end of the apron 
is a shutter with cable release and a prism which directs some of the 
rays at right angles through a focusing tube. At the instant of 
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exposure this prism is swung aside with a cable release making all 
of the rays available. The lens system of the capillaryscope replaces 
that of the camera (Fig. 3). 

The preparation of the field for either observation or photography 
is very important. Gentle cleansing with a soft brush and soap 
and water at body temperature removes dirt and dead epithelium. 
Thorough drying and removal of grease with xylol before oil is 
applied gives a clearness sufficient for most work. Fifteen minutes 
should then elapse before examination to insure a return of the 
vessels to their normal status. The irritation thus produced is 



Fig. 2. — C.iincr.'i m.ide for onlnrcing .SS-mni. cincm.i film by E, Lcitz & Co. The 
filter swung nt right angles to the lens tube is nmber gl.iss nnd allows focusing of the 
neg.ative dircedy on the bromid paper. 


much less than that caihsed by blistering with cantharides, heat, 
or by the mechanical removal of the superficial layers of the epi- 
thelium witii a razor. It is true that these methods give a clearer 
field and that the capillaries stand out much more clearly. There is 
definitely le.ss haze than with the simple cleansing method but an 
abnormal condition is produced by these other methods and we have 
attempted to study these ves-sels under as nearly normal comlitions 
as possible. A bland clear oil, such as white mineral oil, cedar oil. 
or castor oil, is applied to the skin, diminishing the refraction due to 
the unevenness of the outer layer of epitliclinm. Tjnna'' in ISOI sug- 
gc.sted the use of oil for thi.s pnrpo.'C. Sclmr’- .suggests the jdacing 



DURYEE, WRIGHT : STUDIES OF HUMAN CAPILUARIES 009 


of a small cover glass over the oil. We have found that this pre- 
vents the oil from running off the field. In some instances where 
patients perspire freely and in very warm weather, the moisture 
mixing with the oil produces an emulsion, resulting in a haze which 
obscures the field. Idiis difficulty is not easily overcome, as prepara- 
tions used to reduce perspiration create an abnormal condition. 

It is important that the patient be placed in as comfortable a 
position as possible and that the operator be free to study the capil- 
lary area. It is also important for standardization that the areas 
studied should be on the same level as the heart. Fig. 1 sliows the 
apparatus set up on a table espeeially constructed for studying 
the vessels of the finger-nail beds. The patient sits across from the 



Fig. . 1 . — This .shows tlic Lcic.s camera fitted to the ocular of the caiullaryscopo. 
It also shows a simple finger rest for maintaining the position of the finger. 


operator and the height of the table is sueh that the liand is at the 
heart level. If the table is placed opposite the average hospital 
bed the same conditions exist. The are lamp is placed in a well on 
the table so that the rays will enter the Ultropak at right angles 
to its mirror. 

Figs. 4 and 5 are illustrations of unretouched photographs of 
capillaries in the finger-nail bed as taken with the apparatus de- 
scribed above. 

We have not discussed the problems of cinematography of the 
capillaries for the following reasons; (1) It necessitates the use 
of very expensive and elaborate equipment; (2) such equipment 
requires technical knowledge beyond that of the average invest!- 
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gator; (3) it is not practical for the study and the obtaining of 
permanent records in a large series of cases. 

We appreciate, however, that such studies give valuable informa- 
tion regarding changes in the blood flow and capillary appearance. 

Capillary Pressure. The pressure in the smaller vessels and capil- 
laries has long been a matter of interest. Von Kries' first attempted 
to measure this by applying a glass slide to the skin and noting the 
amount of pressure necessar}'- to produce pallor. Danzer and 




Figs. I and o. — Unrclouchcd pIiotORraphs of capillaries in flic finKcr-n.nii lied iikhIc 
with the apparatus described. Tiio magnification on the oriKinal .SS-mm. rincnia film 
is 170 times. The enlargements shown are alxjut 4 times the sire of the original film. 


Hooker'^ and Kylin*^ found that blood continued to flow even when 
pallor was present. The Danzer and Hooker apparatus (hig. 0) 
consists of a mercury manometer connected to an air^ chamber 
between a flexible transparent membrane and a glass slide. H'C 
glass .slide is held in a fixed position and the flexible membrane is 
brought in contact with the capillary bed. The capillaries are 
observed with a ctipillaryscope, through both the slide aiai the 
membrane while air i.s forced into the chamber. As the flow in the 
vessels starts or stops the pressure can be read in millimeter.^ of 
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mercury. Observations must be continued for some seconds as 
the flow in even major capillaries often starts or stops without 
pressure being applied. The point at which the flow starts on 
releasing the pressure has been considered the preferred one to be 
recorded. Such a reading gives only a general average for the area 
observed or for a particular capillary. A method recently described 
by Strax and Degraff^®— a modification of the Danzer and Hooker 
method— uses a weight balanced against a spring and one observes 
the vessels through a glass window for the condition of the flow. It is 
simpler than that devised by Danzer and Hooker but it has not 
been sufficiently tested. Landis^® by actually inserting pipettes of 
drawn quartz into the arterial and venous limbs of the capillary 
as well as into the tip of the loop has shown different pressures at 



Fig. G. — Capillary pressure measuring apparatus as devised by Danzer and 
Hooker. The air chamber, connected by tubing wth the manometer, is seen to the 
left of the case. This is placed beneath the objective of the capillarj'^scope. 


these various locations, the greater being in the arterial limb and the 
lesser in the venous, a dovmward gradient of pressure being present. 
The technique of this procedure is much too difficult for general 
work and we feel that the apparatus of Danzer and Hooker gives 
the most satisfactory results of any yet devised that may be used 
in routine work. 

Skin Temperature. The skin temperature of a capillary area 
studied may be determined in several ways. We have found that 
an approximate reading can be obtained by using a mercury ther- 
mometer with a flattened bulb and an insulating grip. Such a tj^ie 
has been developed by Becton and Dickinson & Co. for Horton of 
the Mayo Clinic. The flattened bulb is placed against the skin 
and the mercury registers from two to three minutes. Variations 
in pressure on the skin by the bulb aft’cct these readings. 
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A much more accurate, reliable and responsive instrument 
depends on the principle of the thermocouple. Variations in the 
temperature of the couple cause varying amounts of electric current 
to be set up in direct ratio with the amount of variation in tempera- 
ture. These slight currents are matched against known currents 
with a potentiometer. have been using an instrument devel- 
oped by Leeds and Korthrup (Fig. 7) in wdiich adjustments of the 
potentiometer to bring the galvanometer to balance give a reading 
directly on an attached scale of the temperature in both Fahrenheit 
and Centigrade. 

The thermocouple may be fastened to an area and repeated 
readings made. A special couple placed at the tip of a hypodermic 



Fio. 7. — Leeds and Northrup potentiometer indic.ator. The fine wires of the 
thermocouple can be seen at the tip of the composition rod. The scale calibrated in 
both ContiRrado and Fahrenheit, is seen below the knob of the potentiometer or slide 
wire. The wedKC-shnped instrument is the Ralvanomctcr. 


needle is used for recording temperatures beneath the skin surface. 
Leeds and Northrup also supply an apparatus for electrically 
recording these temperatures. Such apparatus provides permanent 
graphic records and is of value where studies are being iniuic of 
temperature changes over a certain area during a given period. ^ 
Capillary Permeability and Fragility. Capillary permeability 
was first determined by Ganzzlcn*" by the blister method as will 
he described in another paper. Subsequent workers’®'*'’ ha'T 
added to this subject. At the present time there are no reliable 
metliods available for the accurate determination of capillary 
permeability in humans. Cutter and jMarquard^'’ have .shown that 
hy prodneing a sufficient negative pressure over a capillary bed 
the ve.s.sels will rupture and the hlnuil wilt nj)i)ear anmnd them. 
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Tliis fragility of tlic lumiaii capillaries is another interesting prob- 
lem for further studies, especially in the purpuric diseases. 

Rate of Blood Flow. Studies of the actual rate of the flow of 
the blood through the capillaries are of little value because of the 
extreme variation in different vessels and from second to second in 
the same vessel. 

Relative Time of Flow and Stagnation. We are using a rather 
crude but simple procedure which we have called the “Two Minute 
Flow Test” to help us determine the amount of time the blood is 
actually flowing through the capillary loop being observed. A 
vessel is observed during a 2-minute period and the number of 
seconds of stoppage and of flow are noted. An average of 10 counts, 
taken from the larger capillaries in which the blood is present at all 
times, is accepted as the flow-test figure for that particular trial. 
Under average normal conditions in an average individual the blood 
will often cease to flow for a total of from 10 to 20 seconds of the 
2 minutes. 

Conclusion. An attempt has been made briefly to sum up various 
methods and the apparatus involved for the study of the capillaries. 
We believe that the Ultropak method of illumination has made the 
observation and photography of these vessels very much easier and 
more satisfactory. The areas in which human capillaries are acces- 
sible for detailed study under normal conditions are few. Further 
improvement in both apparatus and methods is desirable. Some 
of the procedures have simply been mentioned. Studies are now 
being made for the further development of these and of the apparatus 
involved. 
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"Rash man how could’st thou bear to outrage so Thine eyes? 

Wiiat Power was it, what oTought on thee ?" — King (Epidus. 

Case Report. H. V., a high-school girl, aged 16 years, of Russian- 
Jewish parentage, was bom in New York, in 1915. The personal and 
family liistorj' was given by the mother, an intelligent woman. 

Birth was at full term, and delivery spontaneous. The infant and 
early childhood years were those of a physically and mentallj^ healthy 
child, differing in no significant features from those of the other members 
of the family of normal cliildren. )Shc began school at the age of 6 years 
and was considered in all respects a good pupil until the grade of 4B; at 
this time the scholastic standing lapsed. 

The history of infectious diseases incidental to early years records measles 
at 4 years, complicated by one conralsion. There was no continued 
droTOiness or somnolence, no paralj-sis and no other sjTnptoms suggestive 
of encephalitis. Recovery was apparently complete. At the age of 5 
j'ears she had an attack of chickenpox of short duration, the course a nor- 
mal one without neuropsychiatric compbeations. In her 6th year she 
sustained a trauma from falling doivu five steps injuring her head and 
back. No serious results seem to have followed; she was not unconscious 
at the time, did not bleed from the nose or ears and there were no per- 
sistent complaints— no headache, no dizziness or commlsions. 

In short, up to the time of the beginning of the present illness, the girl 
was evidently normal, without neuropathic taint inherited or acquired. 
Her menses began at the age of 13 years and were regular and nonnal. 
She was sociable, indulged in the usual play acthities, was in no way 
peculiar or scclusive, showed no temper tantrums, no unusual attachment 
to members of her familj'. She was balanced in behavior, well thought of 
bj' other children and adults and regarded as a rather clever child. 

At the age of S j'ears, in Februarj', 1923, the patient passed through a 
febrile attack. The details of this period of illness are vague. The records 
at the Neurological Institute, where she was treated at the time, showed 
that the illness was regarded as of the nature of influenza; the details upon 
wliich the diagnosis was made are not clcarij' defined in the hospital records. 
The significance of this period of illness is made the more evident by the 
recordwl infonnation that the child was in “perfect health for a year, 
although she developed “weakness of the ej'es’’— she found it more dilh- 
cult to read, but correction of xision w.as obtained by glasses. Ihinnt: 
this period her left arm began to “draw up” and she “walked witli a Jnnj). 
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Early in 1924 she was admitted to the Mt. Sinai Hospital; here a left hemi- 
parkinsonian motor s5mdrome was noted and also pathologic ocular signs. 
The pupils were unequal, right larger than left; both reacted well to light 
but accommodation was absent in the right and sluggish in the left ej^e. 
Four injections of foreign protein (tjqihoid vaccine) made no impression 
upon the symptoms. Follovang discharge from the hospital, the girl 
returned to school. 

It was observed at this period that the patient would fall asleep in the 
classroom and at home and she complained of being unable to do her 
school work. There was no nocturnal wakefulness. She improved some- 
what, and for the subsequent 4 years the somnolent tendency seemed to 
diminish. 

In 1928 she was admitted to the Neurological Institute and the following 
was recorded: Staring facies, left spastic gait, left arm flexed and with 
marked tremor, deep reflexes increased on the left side, slight inward squint 
of the left eye and de^dation of the tongue to the left. An encephalogram 
taken at that time showed very little air entering the ventricles, nearly 
all of it distributed over the cortex. The latter finding was at the time 
interpreted as "suggestive of lack of cortical development, possibly dehy- 
dration.” The blood and spinal fluid Wassermann tests were negative. 
The diagnosis at the time was chronic epidemic encephahtis. 

After leaving the Neurological Institute the patient returned to school 
and was in the 8th grade; she entered high school but her work was unsatis- 
factory; she was lacldng in concentration and sustained effort. She also 
complained of “spasm of her eyelids,” making it difficult for her to keep 
her eyes open. 

At this time she began to show changes in personality and became a 
behavior problem at home. She often prevaricated and had frequent tem- 
per tantrums in which she would tear her clotliing and strike her mother. 
When confronted with the results of her destructive conduct, she readily 
admitted her misdoings and said that "she could not help it.” On a num- 
ber of occasions she broke windows in the house during these explosive 
episodes; at times, these were in reaction to no evident situation; occasion- 
ally these tantrums would be followed by an hour of somnolence. She 
frequently became remorseful and would spontaneously reiterate "lAfliy 
do I do it? Why do I do it? I can’t help it.” She would readily strike her 
sisters when they interfered with her desires or angered her. Her school- 
work was nevertheless good. 

At about this time, that is, 3 years before admission to Morrisania 
Hospital, she would occasionally lock herself in the bathroom and appear 
a short while after, bleeding from the mouth and with teeth missing. She 
admitted extracting her teeth and said that she “could not help taking 
them out.” Her parents recall that she would anxiously remain up await- 
ing the retirement of the members of the family, seeking the opportunity 
to sequester herself in the batlu'oom and to jdeld to this imperious desire 
to extract her teeth. In this way she took out all but 9 of her teeth. 

She developed Vincent’s angina after these repeated extractions, and was 
admitted to BeUe\mo- Hospital in March, 1931, where 7 more of her teeth 
were extracted by the dentist. Upon admission to the Morrisania Hospital, 
July 30, 1931, her 2 remaining teeth were removed because of infection. 

She was admitted to the Morrisania Hospital because of some swelling 
and redness of the right eye. The mother noticed that she had been 
rubbing that eye during the day and there was some swelling and bulging. 
Her temperature was 100° F.; pulse, 100; respirations, 22. She was exam- 
ined by one of the house physicians, put to bed, her eye washed with boric 
acid and an ice-bag was applied. She was quiet and apparentlv slept until 
3.20 A.M., July 31. 
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reactions were apparently adequate. There was no dissociation of affect. She 
showed a lively sense of humor, was actively interested in what was going 
on about her, being alert to even minor changes in her irmnediate suiTound- 
ings. When not stimulated she would lie on her bed with no particular 
affective display. She showed no depression or spontaneous weeping. 
When her self-mutilation would be discussed, she would become sad, 
depressed and 1301^5^086. She showed an intense reluctance to discuss 
this episode. She insisted that she did not remember the details of the 
period during which her eyes “fell out." She clung tenaciouslj’’ to this 
assertion for the first few weelis in the hospital. She was well aware of the 
seriousness of her defect. She expressed no hj^pochondriacal ideas. She 
seemed regretful regarding her misbehavior. Her memoiy for recent and 
remote events was good. Calculation and general Icnowledge was good. 
Her intelligence quotient was 82. Cooperation for mental test was entirely 
normal. She seemed to show good judgment and insight into everything 
except into the avulsion of her eyes. She admitted the other self-mutila- 
tory tendencies and insisted that she was compelled by some peculiar 
force to do those “horrible things.” She, however, denied that the same 
mental processes were responsible for the injuiy to her eyes. She improved 
rapidly both physicallj'' and mentally, and became spontaneous!}’' more 
cheerful, vivacious, interested in the other patients, began to cooperate, 
was active in the occupational therapy class and readily learned the Braille 
system of reading. 

Careful psychologic probing was avoided because such attempts usually 
precipitated periods of marked dejection and apparently interfered mth 
her progress. .^Vnalj’sis of dream material and association experiments 
yielded data of little value. Her psychosexual life was superficially uneven't- 
ful. There is no record of any serious psj’chosexual trauma. She admits 
casual masturbatory activities but denies such as a regular practice. There 
have been no heterosexual contacts.^ There is no history of sexual delin- 
quenej’’ or erethism such as one occasional!}’' encounters in girls with chronic 
encephalitis. Her fantasy life is concerned mainly with details of family 
relations and loss of her vision. We have not probed much beyond the surface. 
Such investigations are being continued. There have been no self-mutilatory 
tendencies noted for the past 6 months. About 4 months after her admis- 
sion to the Montefiore Hospital she finally admitted that she was untruthful 
in maintaining lack of knowledge of what happened. She admitted actu- 
ally tearing out her own eyes with her fingers and ascribed this beha\dor 
to Qii irresistible urge. She said, “I was like hypnotized at the time, 
something made me do it.” She never e.xpressed any suicidal ideas. She 
states that she wants to live. There is no evidence of a reactive depression. 
The girl has made a ver}’’ good adjustment in the hospital. 

Early in July, 1932, she loegan to express mild paranoid ideas, felt the 
other patients were talking about her, and criticizing her. These mild 
ideas of reference, however, in no way changed her behavior. There has 
been no recurrence of self-mutilatory tendencies, affect remains normal 
and there are no hallucinations. 

Otlier cases reported in the literature arc reviewed and the nature 
of the underlying psychosis discussed. 

Discussion. Self-injury by avulsion of one’s eyes is rare, though 
known to legend in the Q2dipus stor}’', and the self-mutilation of 
the patron saint of eye diseases, Santa Lucia. There are 4 cases 
recorded in medical literature of patients who, in a similar fashion 
to our own, tore out both of their eyes, and 17 who succeeded in 
gouging out only 1. 
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We cannot include in our review reports in daily newspapers, a 
number of which we haye noted in our search for records of such 
cases. Most of the cases have been described by ophthalmologists 
with verj'- little comment on the psychiatric aspects of the cases, 
and a great many of the recorded instances are dated before the 
development of modern psychiatric nosology. We consequently 
have found it difficult at times to exactly classify the tjqies of mental 
reactions in these patients. 

1. Bergman, in 1846, presented the liistory of a widow, aged 43 ye.ars, 
who was always melancholy and somewhat religious. On June 21,1836, 
she moaned, sighed, cried, complained of her unhappy fate, her sins and 
foibles. Her case was diagnosed at the time as mania reh'giosa. On June 28 
she was found in bed, her face covered with blood and vdthout eyes. She 
had not left the bed, but seemed to sleep with her bedclothes over her, 
and while in that position pulled out her eyes. When asked for the reason 
for her rash deed she referred to Matthew, Chapter v. Verse 29; "and if 
thine right eye causeth tiiee to stumble, pluck it out and cast it from 
thee." Her neighbors stated that for 3 j'ears previous to her present 
illness she was seclusive, read a great deal and that 8 days prior to her 
admission she locked herself up in her own room and refused to answer 
any callers. She expressed religious delusions, and also entertained ideas 
of persecution. She made mani' attempts to hurt herself. An older 
sister suffered from a similar psjmhosis. The clinical picture suggests an 
involutional melancholia. 

2. Coffin, in 1887, reports a case of a man, aged 52 years, who was ad- 
mitted to the hospital on April 11, 1887, after a night of excitement. He 
bade his v-ife and children to obey orders, made them sing togetlier, then 
dance and pray, and insisted on religious poses and attitudes. Frightened 
by liis peculiar behanor, they went to another room and locked themselves 
in. He soon quieted down, went to a neighboring convent and refused to 
leave the building, insisting that God. ordered him to be there. He had 
to he forced and restrained and removed to the hospital. On the way he 
confessed and said that he was damned and unworthy of diunc compassion. 
During the stay in tlie hospital he showed religious exaltation, manic excite- 
ment, irritability and stubbornness. He refused to eat and drink. The 
next day he showed ideas of grandeur and great wealth. On the third 
day he looked excited and upset and at noon of that day was asleep, and 
the attendant left the room. Ten minutes later an unusual noise was 
heard, and when the attendant entered he found the patient with the index 
finger of each hand in liis eye and nith his feet up against the bed. The 
lower lids were found torn in the center. The rigid eye was not in place 
and the left eye was almost out of its socket. He ascribed this act to the 
voice of God, who insisted that he sinned and that he tear out the eye which 
beheld the "nakedness’’ of liis daughter. Rapid onset of dementia w-as 
the further course of this jiatient. General paresis was a very proh.able 
diagnosis in this case. 

3. Szigeti merely states in a brief . tn the Thirteenth 

International Congress of Medicine at . told him of an 

insane patient who tore out liis eyes nith his own li-and. No further 
details arc av.aiJable. 

4. Terson, in 1011, tells of being called to .ecc a woman, aged 41 years, 
wiio avulsed her omi eyas in the presence of a more or less sleepy attendant. 
Tlio patient was (leprc.-'.sed with religious delusions. Two centimeters of 
1 optic nerve and 1.5 cm. of tlic other were tom. 
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5. Jiloiide] cjiiotcs the record of a patient witli hJ^steria who pulled out 
her own eyes. He gives no details. (We have not been able to verify this 
reference.) 

Von Carion, Cooper, Deardon, Nettleship and Smelanskij report 
patients who gouged out 1 eye, but give no details regarding their 
. mental state, except to say that the}'' are insane or inmates of 
asylums. The interest in the cases apparently lay in the surgical 
aspects of the self-mutilation. 

Despagnet’s patient had delirium tremens. Adams, Cronigneau 
and Buchanan report depressions in women about the menopause, 
the last case being definitely diagnosed as involutional melancholia. 
Axenfeld tells of a young woman who removed 1 eye during a 
“ religious depression.” Coggin calls the mental state of his patient, 
religious excitement; Wachsmuth, catatonic excitement; Idler’s, 
Howden’s and Kayser’s cases strongly suggest schizophrenia. 

There are a number of other cases recorded of severe injuries to 
the eye without complete self-enucleation. There is no essential 
difference from a psychopathologic standpoint between these unsuc- 
cessful attempts and the above consummated avulsions. Fulton’s 
patient practically tore his eyeballs from their sockets during a 
protracted alcoholic debauch. Dehn tells of a young girl, aged 
15 years, who injured her eyes so severely during an attack of manic 
excitement that they had to be enucleated. Chalupecky’s patient, 
a girl, aged 18 years, apparently in a catatonic state, severely injured 
her left eye. One of Axenfeld’s patients was a paretic who acted 
under a delusion that he was going to the army. Another was 
apparently in an acute depression cyclothymic in nature, and a 
third in a state strongly resembling manic depressive stupor. 
Lafon tells of a serious self-injury to eyes in a manic depressive, aged 
40 years, with a severe reactive depression. Harries, Furst and 
Axenfeld record cases of dementia precox, the self-mutilatory 
attempts usually being in reaction to hallucinatory experiences. 
All the cases recorded were psychotic and in the setting of severe 
mental disease attempted this unusual form of self-mutilation. 

In a number of instances the ophthalmic surgeons noted with 
some wonder the very neat enucleation of the eyeballs by the 
patients. Wachsmuth notes that the eye looked as though removed 
by operation, and Kayser says that the eye appeared as though 
enucleated by an expert. Von Carion, in 1859, also noted that the 
appearance of the eye was as if cut by a knife. The successful 
and complete evisceration was also noted in our ovm case. 

A fatal suppurative meningitis was recorded by Nettleship. Sur- 
prisingly, no other similar sequel is included in the case records. 
Von Carion’s patient apparently had a transitorj' infection of the 
sockets before complete healing. Chalupeck}"’s and Furst’s case 
later developed panophthalmitis. The infrequency of infection is 
noteworthy. 
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A lew of tlie ol)ser\'er3 have recorded the lengths of the optic 
nerve torn with the eyeball. Buchanan reports the nerve severed 
close to the eyeball and Smelanskij, torn at the sclera. All the 
others who record the details say the optic nerve usually gave way 
much further posteriorly. Nettleship states that the optic nerve 
was torn at the commissure. Macivinlay notes that the nerve was 
severed so far back that no projecting portion was seen at the fora- 
men. Various lengths of the optic nerve avulsed have been recorded 
by those who gave preciser details. Kayser’s case had 4.5 cm. of 
the optic nerve, apparentlj’- to the chiasm. In our patient the left 
nerve was 2 inches long and the right optic nerve was 1 inch. The 
left optic nerve was probably torn at the chiasm. The length of 
the optic nerve when stretched, as given b}’ Merkel and Kallius in 
the Graefe-Saemisch Handhich, varies from 2.9 to 5.1 cm. 

Ophthalmologists have noted that when the optic nerve is sud- 
denly pulled at, it tears most readily at its junction with the chiasm, 
where it apparently is more fragile. Coppez, in 1929, exi)eriraent- 
ally proved that generalization and reported a case of anterolateral 
compression of the skull with avulsion of an eye and temporal 
hemianopsia, on the opposite side. St. Martin and Claer reported 
similar accidents with dislocation of the eyeball and unilateral 
temporal hemianopsia. Kayser’s patient also showed temporal 
hemianopsia in the remaining eye. 

The question of the possibility of rapidly enucleating an eye with 
the fingers was solved experimentally by Axenfeld, who, in 1899, 
enucleated an eye in 1 minute on a fresh cadaver. lie also showed 
that one cannot pinch off the optic nerve and sheath with the nail 
and that the tearing of this nerve is probably due to a sudden puli 
on its fibers. 

The psychopathologj' of self-blinding deser\'es comment. Blon- 
del noted that it is not one of the rarest tjqjes of self-mutilation, 
and suggested the interesting term cedipism. There is no doubt 
about the fact that occasionally injury to the eyes is more or less 
fortuitous. In repeated attempts at self-injurj', such as one fre- 
quently sees in patients with suicidal ideas, there must occasion- 
ally result injury to the e.vposcd and relatively vulnerable eyes. 
Idler, Howden, Adams— all report repeated self-mutilations. Our 
own case bit her tongue, pulled out her teeth and scratched her 
face. 

In other cases the attempt to injure the eyes as such has particular 
significance. It is interesting that in 3 of the recorded ca.'^es, those 
of Bergman, MacKinlay and Kayser, the patients reacted to the 
well-known admonition in Matthew, Chapter v. Verse 29. Vlany 
of the patients acted in response to auditor}' hallucinations. In 
these latter cases one cannot ignore the pathoj)iastic significance of 
certain psx'chodynamic situations which numy of thc^ psyciio- 
analy.st.s have em])h:isized. I'erenczi and Beitler have pointed out 
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the reality and significance of eye synibolism— tlie equating in the 
unconscious of the genitals and the eye. Self-blinding, therefore, 
is a form of self-castration and evidence of the operation in the sub- 
conscious of the primitive talion principle (An eye for an eye, etc.). 
Bryan confirms the existence of such symbol formation. Howe, in 
studying the problem of compulsive thinking, noted a patient who 
admitted “ I feel I want to gouge out my eyes.” Analysis of this 
individual, in the opinion of the author, left no doubt as to the 
castration symbolism. 

Abraham has clearly enumerated the varied manifestations of 
the castration complex in the female. Thus it may be that in a 
certain proportion of patients acutely psychotic, these deeply lying 
unconscious complexes may come to the surface and, uninhibited, 
discharge along these unusual channels. Stern has shoAvn how 
masochism can be brought about bj'^ the encephalitic process. 
Jelift’e, in his well-known effort to clarify ps 3 '^chpsomatic relations, 
has shown how encephalitis can bring about “regression or dissolu- 
tion of function to earlier stages of organization.” Lewis points 
out hoAv a castration complex can be brought to the surface by the 
paretic process. We must admit that in this case, because of con- 
tinued lack of cooperation of the patient, we have not been able 
to trace in desired detail the psychodynamic significance of the 
self-blinding. 

We have been able to find only 2 cases on record of self-mutila- 
tion of teeth. One, in a patient reported by Allaman in 1913, was 
apparentlj^ a case of dementia precox and he pulled his own teeth 
in reaction to various delusions. In 1927 Claude, Baruk and 
Lamache reported a young man, aged 22 years, with chronic enceph- 
alitis, Avho among other compulsions pulled 12 of his own teeth. 
There are many records in the anthropologic literature of so-called 
ethnic mutilations (Deniker), where in various social groups in 
Africa, North America, etc., there exist rather painful self-mutila- 
tory processes dictated by the mores within the particular group. 
Julian Huxley noted while traveling through Africa, in 1931, “the}" 
extract their oAvn teeth and then take those of animals, file the ends 
and screw them into the vacant sockets.” There are man}" other 
similar observations. 

Allaman’s patient used a dental forceps which he stole from the 
asjdum cabinet. No mention is made of instrumentation in 
Claude’s case. Our patient used her fingers. One is almost 
tempted to assume that the teeth were loosened in their sockets to 
permit such facile extraction. We have noted in our experience un- 
usuall}" rapid decaj" and loosening of teeth in patients Avith chronic 
encephalitis, aaJio are usuall}" ver}" 3 "oung individuals. ]\Iore care- 
ful stud}" of this problem is needed. Mori definitely notes an 
increase in the amount of caries in the teeth of a patient Avith 
chronic encephalitis and attributes thc.=5c changes to in\’olveiuent 
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of the fifth nerve wificli controls the trophic influences going to the 
teeth. 

Our patient is the only one in this literature on self-blinding 
■with chronic encephalitis. The self-mutilatory tendencies noted in 
her -w'e consider as compulsion phenomena. Compulsions have been 
rather frequently described in chronic encephalitis: Compulsive 
shouting, by Benedek and Shuster; sudden desire to break things 
in a patient of Claude and Tinel and Michon; homicidal and suicidal 
tendencies of obsessive nature in the case of Pascal, Vie and Agasse; 
impulse to strangle wife and child inLaignel-Lavastine and Desoille’s 
patient; compulsive thinking in the case of Stern’s patient during 
oculogjTric crises. In our own practice we have frequently encoun- 
tered such compulsive tendencies of diverse nature. Much of the 
antisocial behavior partakes of this character. 

The rarity of compulsions to self-mutilation in encephalitis is 
striking. Conn recently reported such an instance with a historj' 
of fracturing a number of her bones. Claude and his coworker’s 
case has already been referred to. 

The repeated insistence of this patient during her early illness 
of complete amnesia for the period of self-injury brings up the 
question of the incidence of such confusional states in chronic 
encephalitis. They certainly are rare. One must be verj* careful 
in evaluating the patient’s statements regarding such loss of memory 
for the details, especially of criminal behavior. Sittig reports a 
patient with an alleged amnesia for a sexual assault in a chronic 
encephalitic, aged twenty-one years. He indicates that he thought 
the patient was lying and simulating. In our own patient, after 
a few months of repeated attempts to obtain the truth, the patient 
finally admitted that she deliberately lied and that she recalled the 
process of self-mutilation. Boenhoffer notes the rarity of amnesia 
for acute episodes in encephalitis, stating that he never encountered 
any in 200 cases. Briand, Gelma, Meyer and Rossi, however, 
report patients with amnesia for antisocial conduct. One must 
accede that rarely such transitorj^ confusional states with amnesia 
may occur, though one must conserve considerable scepticism for 
each particular case. 

Examination of this patient very' soon after the a\'iilsion showed 
no sensory' anomalies. She admitted slight pain during the process 
of self-injury'. One must assume a transitory' afi’cction of the pam 
perception mechanism, perhaps that one described by Schildcr and 
Stengel in the supramarginal gyrus. That analgesias occur during 
states of intense emotion is well known. This irresistible impulse 
must have been accompanied by' a powerful effect. The patient 
recalls a transitory state of lively anxiety', but cannot accurately 
describe her state of mind at that time. Courbon reports an 
intere.sting ca.'^e of a mentally defective woman who, though repeat- 
edly mutilating herself witii apparent analge.sia, showtal marked 
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hyperalgesia when any attempt was made to treat or examine her. 
This shows the marked effect of representations and ideas in sus- 
pending and modifying the activity of the pain perception centers. 
Transitory analgesias are not unknown in the psychoses though 
their explanation is still unsatisfactory (Bleuler). One of us saw a 
transitory universal analgesia lasting 3 days in a perfectly wide 
awake paranoid schizophrenic. Analgesias occurring in patients 
with depression and with nihilistic ideas were mentioned many 
years ago by Cotard. In some way the encephalitic process affected 
the pain perception mechanism so that its activity was suspended 
for a brief interval during which time this remarkable self-injury 
took place. The role in this case of self-puncture, masochistic or 
other subconscious determinants needs further study. 

Summary.— A young girl, aged 16 years, with chronic encephalitis, 
suddenly gouged out both her eyes while under observation in a 
general hospital. During a period of about 2 years she pulled out 
all but 7 of her own teeth. 
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THE DIGESTION OF PROTEIN BY PATIENTS WITH GASTRIC 

ANACmiTY. 

Bv Don Carlos Hines, M.D., 

RESIDENT IN MEDICINE, UVNE HOSPITAL; CDINICAE INSTRUCTOR IN MEDICINE, 
STANFORD ONIVERSITV. 

SAK FRANCISCO. 

Since the introduction of histamin as a stimulus to gastric secre- 
tion, it has been demonstrated that the juice from some stomachs 
contains not only no free hydrochloric acid but also very little 
pepsin.' ' It would seem of interest to inquire whether such pro- 
found changes in gastric secretion are followed by alterations in 
digestion. 

Two questions present themselves in such an inquiry; 0) Is 
digestion normally complete in patients with gastric anacidity? 
and (2) is digestion faster or slower than normal in such patients. 
Discussions of these questions constitute the two parts of the present 
paper. In both, consideration is limited to protein, since it is the 
only foodstulY on which the action of gastric juice is important. 

P.lRT I. COIVIPLETENESS OF DIGESTION. 

Since jirotcin which is not digested is not absorbed in appreciable 
amount, it must be e.xcreted in the feces. Fecal nitrogen may then 
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become an index of protein digestion, l^^or it to lie a valid index 
under all eonditions, a further assumption would be necessary; 
Namely, that no protein which has been digested remains nnab- 
sorbed to be excreted in the feces. Our results, however, are such 
as to render this assumption unneeessary in the present instance. 
We have therefore chosen fecal nitrogen as our index of the com- 
pleteness of protein digestion. 

Literature. The early literature on human fecal nitrogen in 
health was summarized by Thomas in 1909.“ He found that in 
unselected cases on the average human diet the fecal nitrogen might 
be 2.6 gm. or more daily. The average was 1.0 to 1.5, and the lowest 
was 0.7 gm. daily. 

A number of workers have eoneluded that in man and animals 
the nitrogen eontent of the feces is dependent largelj'^ on the bulk 
of the food residues, the nitrogen of the diet, provided it be diges- 
tible, having little effect.^’^'^*^^ Corroborative evidence for this 
conelusion is found in the data of Sehamberg ei al.^° from their 
work on the effect of diet in psoriasis. Their figures for 7 patients 
are taken, covering a total period of 368 days. 

Of these patients 5 had no history of gastrointestinal disease, 
1 had had a single attack of jaundice, and 1 had had several attacks 
of jaundice and was subject to bilious attacks. Gastric analyses 
were not reported. The periods for each diet and stool collection 
usually covered a week. 

The nitrogen in the diet ranged from 0.5 to 38.6 gm. daily, the 
fecal nitrogen from 0.54 to 2.66. The mean nitrogen in the diet 
was 13.75 0.82 gm., with a standard deviation of 8.75 0.58 

gm. The mean nitrogen in the stool was 1.36 0.045 gm., with a 

standard deviation of 0.48 =‘= 0.032 gm. The correlation coefficient 
between dietary and fecal nitrogen is 0.236 ± 0.088, and the cor- 
relation ratio is not significantly different from this. These figures 
indicate no significant association of dietary and fecal nitrogen in 
this group of patients unselected from the point of view of gastro- 
intestinal disease. 

Investigating patients with no free acid following the Ewald 
meal, von Noorden,“ Strauss,*®--^ and Mayei’i® determined the fecal 
nitrogen after loiown diets. They found an increase only in the 
presence of diarrhea. The results are, however, not significant 
with respect to the digestion of protein in anacidity except in the 
cases of pernicious anemia, since it has been demonstrated many 
times in the last few years that people who fail to secrete free acid 
after a meal of bread, gruel, or even alcohol may have a normal 
acidity during more powerful stimulation, such as from histamin 
or from mcat.^® 

Material. The patients used in the present studies were selected 
on the basis of availability from the "anacidity clinic.”*® They 
belong, with the possible exception of Case 2, to the group of 
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“imexplainccl anacidities,”i® a group in whom the anacidity is not 
associated with anemia or demonstrable gastrointestinai disease. 
All had had repeated tests of gastric secretion which in each case 
yielded only a few cubic centimeters of neutral mucus even after 
the powerful stimulus of histamin. 

Clinical Summaries. Case 1.~C. _E., male, aged 68 years, caretaker, 
had a carcinoma of the lip removed in 1928 without recurrence to date, 
ffis present diagnosis is arteriosclerosis and gastric anacidity, the latter 
discovered accidentally in April, 1930, during a routine hospital workup. 
He has no gastrointestinal complaints, has never been anemic, and repeated 
gastrointestinal roentgenograms have been negative. The urine is normal, 
and there are no signs of ladney disease. 

Case 2.— G. F., male,_aged 47 years, road-crew boss, had clironic arthritis 
of spine and clironic iritis (both inactive at present), polj’^posis of stomach, 
and anacidity. The urine is negative, and there is nothing to suggest 
kidney disease. The anacidity was discovered accidentally in 1929. Roent- 
genograms were taken in June, 1930, as part of the routine of the anacidity 
clinic, and there was reported a “pyloric zone widened by an irregular filling 
defect on the greater curvature. This was perfectly definite and constant.” 
In December, 1931, “there was seen on the films and fluoroscopically a wide 
irregular pyloric zone which could not be pressed into a normal-looking 
structure. The films show wdiat appears to be a string of poliTis throughout 
the prepyloric antrum.” The patient is clinically well and is working. He 
has no gastrointestinal sjTnptoms and no anemia. He refuses operation. 

Table 1.— Daily Nitrogen Exchange in Part I. 

Fasting 

Bl, urea, Diet, Urine, Stool, 

mg. per lOOcc. Bl. N in gm. N in gm. N in gm. 

CASE 1. 


Day 1 . . . . 

. . . 39.0 

20.1 

12. S 

T.l 

Day 2 . . . . 

• • • • • 

20.1 

10.0 

1.1 

Day 3 . . . . 

-12.0 

20.1 

■ IG.O 

[ 1.1 

D.'iy4 . . . . 


1.3 

13.0 

ri.3 

Day 5 . . . . 


1.3 

0.2 ^ 

1..3 

D.ay G . . . . 

.oils 

1,5 

5.‘t 

il..3 


CASE 2. 




Day 1 , . . . 

. . . 30. 0 

20.1 

13.7 


Day 2 ... . 


20.1 

IS.l 


Day 3 . . . . 

25.0 

20.1 

19.3 

[1.0 

Day 4 ... . 


1.3 

11.5 

T.O 

Day f) . 



1.3 

0.7 

1.0 

D.ay C . . . . 

22^5 

1.5 

5.0 

1.0 


Methods, The e.\'perimental procedure had as its purpose the 
comparison of fecal nitrogen during periods of high and of low 
nitrogen ingestion. A low-nitrogen diet was prepared consisting of 
vegetables, fruit, fruit juices, carbohydrate, and fat, with a dailv 
caloric value of about 1900 and a daily nitrogen content calculated 
as le.ss than 1 .5 gin. To make a high-nitrogen diet of the same bulk, 
enough meat was added to bring the daily nitrogen to 20 grn., ami 



HINES: DIGESTION OF PROTEIN 


G87 


enough fat and concentrated carbohydrate were omitted to keep 
the total caloric value unehanged. Each diet was fed for a 3-day 
period, the high-nitrogen first. Fluids were kept at about 2.2 liters 
per day. The nitrogen content of the diet was calculated from 
tables® and is only approximate. 

^ On these diets the urine and stool were analyzed for total nitrogen, 
the urine being collected for 24-hour periods, the stool for each 3-day 
period with capsules of carmine as markers. The stools were trans- 
ferred to strong sulphuric acid immediately after collection and 
were later digested until reduced to a uniform thin suspension from 
which samples could be pipetted into Kjeldahl flasks. 

Results. All the stools were well-formed and normal in appear- 
ance. The fecal nitrogen, recorded in Table 1, is in all cases within 
the normal range and shows no significant difference between the 
period of high- and of low-nitrogen intake. 

Summary and Conclusions of Part I. 1. In studying the diges- 
tion of protein in 2 patients with gastric anacidity, the fecal nitrogen 
was determined. 

2. No significant change or deviation from normal was found after 
high- and low-nitrogen diets of equal bulk. 

3. It is therefore concluded that in such patients the digestion 
of protein may be normally complete. 

Part II. RAPIDITY OF DIGESTION. 

The simplest way of measuring the rapidity of protein digestion 
would be through direct examination of the intestinal contents as 
digestion is completed. This is obviously impossible in man, and 
one is forced to employ a more indirect method. For the present 
study we have taken as an index of the rapidity of protein digestion 
the rate of nitrogen excretion in the urine following a high-protein 
meal in a patient already in nitrogen equilibrium at a high level. 

Before the nitrogen of ingested protein can make its appearance 
in the urine the protein must be digested, absorbed, transported 
to the liver, deaminized, and the nitrogen carried to the kidneys 
and excreted. Thus for urinary nitrogen to be an index of protein 
digestion there must be no departure from normal of the inter- 
mediary processes. 

If after protein ingestion, however, nitrogen should appear in 
the urine as promptly and adequately in patients with anacidity 
as in normals, one would seem justified in concludmg that not only 
digestion but also absorption and the intermediary processes were 
normal. With prompt excretion of nitrogen in patients with anacid- 
ity, to postulate delayed digestion would necessitate assuming 
equally accelerated intermediary metabolism, a condition not only 
highly unlikely but forming, if in several patients, a series of very 
rare coincidences. 
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Literature. To test the rate of digestion, absorption, and metab- 
olism of protein, Gruber^ fed meat to fasting dogs and found that 
nitrogen elimination began promptly, reached its maximum in 5 
to 7 hours, and subsided in 12 to 24 hours. Increasing the amount 
of meat or adding fat delayed the maximum. Firgan® in a similar 
procedure found that adding carbohydrate had no effect. Janney^' 
found the same curve of nitrogen elimination in dogs made diabe'tic 
by phlorhizin. He also found^® that the glucose derived from the 
protein was excreted almost as rapidly as the nitrogen. 

In man Haas® found two maxima of urinary nitrogen, one in the 
second hour, and one in the fifth. As a mixed meal was adminis- 
tered in each case, the results are difficult to interpret. 

Material. The patients used belong to the same group as those 
employed in Part I. Clinical summaries follow; 

Case 3. — A. J. G., male, aged 65 years, retired sheriff-keeper, had hyper- 
tension, general arteriosclerosis, renal arteriosclerosis, spondylitis deformans, 
glaucoma, ventral hernia, gastric anaeidity, and psychoneurosis. In spite 
of the lengthy diagnosis he leads a normal life. His only complaint is of 
epigastric fullness after eating or drinking small amounts. It is interesting 
that in connection with other experiments'* he sv’allowed a balloon which 
was inflated in his stomach to 1500 cc. vithout causing distress. His 
anaeidity has been knovm since 1925. He has never been anemic, and 
repeated gastrointestinal roentgenograms have been negative. 

^The urine contains a faint trace of albumin, but a fasting blood urea was 
37.5 mg. per 100 cc. blood, the phthalein excretion was 50 per cent in 2 
hours, and the Addis ratio- showed 70.5 per cent of normal kidney tissue, 
an insignificant impairment. 

Case 4.— C. 0., male, aged 64 years, laborer, had indigestion and gastric 
anaeidity. Although he complains of constipation and a constant feeling 
of epigastric fullness for many years, he has gained 15 pounds in the past 
5 years. He is in excellent health, is not anemic, and gastrointestinal 
roentgenograms have been negative. The urine is negative, and there is 
nothing to suggest kidney disease. 

Case 5.— I. P., male, aged 62 years, salesman, had gastric anaeidity, 
and syphilis (Wassermann, treated). Iffis eating habits have always been 
poor, and in 1903 he began to have epigastric distress after meals. A doctor 
passed a stomach tube at that time and told him he had “catarrh of the 
stomach.” In 1916 he was told at the Mayo Clinic that he needed hydro- 
chloric acid. He appeared at the Stanford Out-patient Department m 
1922 with the same complaint of indigestion. At that time there was no 
acid after the Ewald meal, but gastrointestinal roentgenograms were nega- 
tive and there was no anemia. His status has not changed since then, cxcejit 
that the histamin test has revealed his anaeidity as a true one. IV Idle in 
the hospital for the purpose of tliis study his gastrointestinal 53001)1010.^ 
di.snppeared cntirel.v, to reappear a week after dismissal. The urine is 
negative, and there is nothing to suggest kidney' disease. 

Case 6. — T. M., female, married, aged 26 years, apartincntrhou.-e 
manager, had rheumatic heart disease (inactive), cardiac dilatation nnu 
hy’pertrophy, mitral stenosis and insufficiency’, gastric anaeidity', and psycho- 
neurosis. Compen.sation is excellent. She complains of anorexia and epi- 
gastric distres.s, witli belching and fuline.s_s after meals. Her weight haN 
however, been constant, there is no anemia, and repeated gastrointcstinai 
roentcenogram.s have been negative. Tlic urine is negative, and there .an; 
no signs of kidney di.sc.ase. Her anaeidity was discovered in 19o0. 
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As controls, 3 healthy hospital house offieers witli normal gastric 
secretions were used. They Avill be designated by their initials to 
distinguish them from the patients. 

Methods. The immediate object of the experiment was to deter- 
mine the nitrogen content of the urine at frequent intervals after 
the ingestion of a single large quantity of protein. The protein 
was given in the form of a breakfast of beefsteak after an overnight 
fast. The patient was encouraged to eat as much beefsteak as 
possible. He received no other food until evening, when he was 
given a 1000-caloric supper containing less than 1 gm. of protein 
(0.16 gm. nitrogen). Fluids were kept at a total of about 2 liters 
distributed through the day. 

The beefsteak was in some instances ground before cooking. 
The patient was then allowed to eat it normally, with chewing. 
In other instances the beefsteak was cooked whole and then cut 
into half-centimeter cubes which were swallowed without chewing. 

To insure nitrogen equilibrium before the experiment, the patient 
was placed for the first 3 to 5 days on a control diet of 1.5 times the 
patient’s calculated basal caloric requireiDcnt (reduced by 100 
calories for hospital patients) containing 1.2 gm. of protein per 
kilogram of body weight. In 1 case the control diet was resumed 
for a day following the beefsteak day. 

During the beefsteak day and the day immediately preceding it, 
the urine was collected every 2 hours during the day, with an 8-hour 
interval at night. On the other days 24-hour specimens were kept. 
The stool was collected from some of the patients. Urine and stool 
were analyzed for nitrogen by the Kjeldahl method, and the urine 
was also analyzed for urea liy the method of Addis. ^ 

Urea rather than total nitrogen of the urine was taken as the 
measure of protein absorption, because urea, being the direct end- 
product of deaminization of protein, would be expected to reflect 
more delicately in its excretion any changes in protein absorption. 
Confirmation of this reasoning is found in Table 3 in the fluctuation 
of the figures for urea nitrogen with change of diet, as contrasted 
with the relative constancy of those for “total nitrogen less urea 
nitrogen” (column 4). 

Results. The results are detailed in Tables 2, 3 and 4. The data 
of Table 2 are shown graphically in Figs. 1 and 2. In each graph the 
actual length of the unit in each ordinate scale has been made pro- 
portional to the total quantity of beefsteak eaten ; so that the same 
actual height of ordinate during the beefsteak day in any 2 cases 
represents an excretion of the same proportion of the ingested nitro- 
gen. Thus the curves for the beefsteak days are directly comparable 
to one another in terms of relative proportions of ingested beef- 
steak excreted as urea. 

It will be noted from Table 3 that in each patient the urinary 
nitrogen was practically constant for at least 2 days preceding the 
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Taum: 3. — Nithogkn Exchangb 

IN Part II. 



Gr.aiiiB N 

'J'oijil N 

Urea N 

Total N 

N in 

Diet. 

in diet. 

in urine. 

in urine, 

less 

stool, 


calculated. 

gm. 

gra. 

urea N. 

gm. 

Normal Control D. C. H. 






Day 1 — Control 

12.0 

13.0 




Day 2 — Control 

12.0 

14.8 




Day 3 — Control 

12.0 

14.2 

12.1 

2.1 


Day 4 — 500 gm. finely ground 

20.0 

20.0 

17.8 

2.2 


beefsteak 






Normal Control D. C. H. 






Day 1 — Control 

12.0 

13.1 

» • • 

... 

f 0.8 

Day 2 — Control 

12.0 

13.3 

11.2 

2.1 

0.8 

Day 3 — 275 gm. beefsteak in 

11.0 

13.0 

11.0 

2.0 

[0.8 

cubes 






Normal Control A. H. 






Day 1 — Control 

14.4 

13.4 




Day 2 — Control 

14.4 

13.7 




Day 3 — Control 

14.4 

14.7 

12.0 

2.7 


Day 4 — 350 gm. beefsteak in 

14.0 

15.8 

13.1 

2.7 


cubes 






Normal Control J. P. S, 






Day 1 — Control 

12.8 

14.3 


... 

2.1 

Day 2 — Control 

12.8 

13.4 


2:4 

2.1 

Day 3 — Control 

12.8 

15.4 

13 .0 

2.1 

Day 4 — Control diet plus 500 

32.8 

20.3 

17.4 

2.9 

.2.1 

gm. beefsteak in 
cubes 






Case 3. 






Day 1— Control 

9.3 

7.3 




Day 2 — Control 

9.3 

7.1 




Day 3— Control 

9.3 

7.4 

G.5 

0.9 


Day 4—426 gm. finely ground 

17.0 

12.2 

10.9 

1.3 


beefsteak 






Case 4. 






Day 1 — Control 

9.1 

10.9 




Day 2 — Control 

9.1 

10.3 

• » * 


2.0 

D.ay 3 — Control 

9.1 

11.7 

9.8 

1.9 

1 2.0 

Day 4— 33G gm. finely ground 

13.4 

13.0 

10.9 

2.1 

2.7 

beefsteak 






Day 5 — Control 

Case 4. 

9.1 

10. G 




Day 1 — Control 

9.1 

... 


• » * 

2.9 

Day 2 — Control 

9.1 

. • . 

« • . 


2.9 

Day 3 — Control 

9.1 

. . • 

• • . 

... 

2.9 

Day 4 — Control 

9.1 

12.0 

9.7 

2.3 

2.9 

Day 5 — 440 gm. beefsteak in 

17. 0 

13.5 

10.9 

2.C 

7.3* 

cubes 






Day G — Control 

Case 5. 

9.1 

12.3 




Day 1 — Control 

11.5 

• • • 

• • • 


2.G 

Day 2 Control 

11.5 

10.7 




2.G 

Day 3 — Control 

11.5 

10.8 

. . . 

' 

2.6 

Day 4 — Control 

11.5 

10.3 

8.0 

1.7 

^2.0 

Day 5 — 500 gm. beefsteak in 

20.0 

13.9 

11.4 

2.5 

8.4* 

cubes 






Case G. 






Day 1 — Control 

10 . G 

7.5 



1.1 

Daj' 2 — Control 

10,0 

9.2 



1.1 

D.ay 3 — Control 

10 . G 

9.4 

7.5 

1.9 

1.1 

D.ay 4 — Control 

10 . G 

S.3 

7.1 

1.2 

1.1 

Day 5 — 321 gm. finely ground 

12.8 

10.2 

9.2 

1.0 

1.1 


beefsteak 


* Diarrhea. 

Notk. — The I'rackcts in the last column indicate .^inple periods of stool collection. 
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meat meal, thus assuring nitrogen equilibrium. Uniform (liserop- 
ancies between total dailj' intake and output are doubtless due to 
error in calculating the diet. None of the patients gained or lost 
appreciablj' in weight. 

The curves in the normals follow closely those of previous inves- 
tigators, with a more or less regular rise to a maximum in about 
6 hours, then a gradual fall. The excretion was as prompt and 
complete after cubes of beefsteak swallowed whole as after ground 
beefsteak well chewed. In no case was there diarrhea. These 



CONTROL DAY BECrSTCAK DAY 

Fig. 1. — Urea excretion in norm.ais in Part II. 


results confirm those of Foster and ITawk® that in normals bolted 
meat is practically as well nlilized as overmasticated. 

All the patients after ingestion of ground meat show a curve of 
urea excretion which is essentially normal. The low excretion 
between 11 .\.m. and 1 p.m. of the beefsteak day in Case 4 after 
ground meat was probably due to loss of part of the specimen, 
'idle urine volume for the period in que.stion was very low (70 cc. as 
opposed to 2S0 and 32.") for the preceding ami succeeding pcriod.s). 
but with almost the same urea concentration as in adjacent periods. 
As corroborative evidence for a los.s of specimen, the total excretion 


HINES : DIGESTION OF PROTEIN 


693 


for that (laj^ shows a smaller increment than does the nitrogen 
ingestion. 

Cases 4 and 5 after the meat cubes had diarrhea^ with several 
loose but not foul stools. In Case 4 the diarrhea began about 12 
hours after the meal, in Case 5 about 5 hours after. In neither 
case was there fever, cramps, malaise, or other symptom of enteritis. 
The low urinary nitrogen output is, of course, due to the large loss 
in the stools. 



CONTROL DAY BEEFSTEAK DAY 

Fig. 2. — Urco excretion in patients witR anaciditj* in Part IT. 

In each case, normal and anacidity, undigested muscle fibers 
were found microscopically in the feces from the meat meal, and 
there seemed to be no difference between the groups as to relative 
numbers of fibers or degree of digestion. In only one of the cases 
of diarrhea could gross meat residues be detected. 

Tabic 4, concerning the fluid exchange, is included to complete 
the data. 

voi.. IS.S, NO. 5. — u,\Y, 1033 24 




Slcn^ 

ConlK’^ 
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Summary and Conclusions of Part n. 1. As an index of the rate 
of protein digestion in patients with gastric anacidity the rate of 
urea excretion in the urine was determined after the ingestion of a 
single meal high in protein. 

2. In 3 patients whose meal consisted of ground beefsteak, normal 
rates of urea excretion were found. 

3. In 2 patients who swallowed the beefsteak in pieces without 
chewing,, diarrhea developed with a large loss of nitrogen in the 
stools. 

4. It is concluded that in the absence of diarrhea, the digestion 
of protein in patients with gastric anacidity may be normally rapid. 

5. The conclusions from Parts I and II give the obvious explana- 
tion for the fact that persons with gastric anacidity may be well 
nourished over long periods. 
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A NEW THERAPY OF PEPTIC ULCER; CONTINUOUS 
ALKALINIZED MILK DRIP INTO THE STOMACH.* 

By Asher Winkelstein, hl.D., 

, ADJUNCT ATTENDING PHYSICIAN AND CHIEF OF THE GASTnOINTESTINAL CLINIC, MOUNT 
SINAI hospital: INSTnUCTOK IN POSTGRADUATE MEDICINE, COLUMBIA 
UNn'ERSITY, NEW YORK CITY. 

(From the Medic.il Department of Mount Sinai Hospital.) 

The treatment of a disease is most rational wlien it is based on 
a eomiilete knowledge of its etiology and pathogenesis. In the east^ 

* Read before the American Gastro-cntorological A.«sociation, May 2, 1932. 
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of peptic ulcer (the term "peptic ulcer” will be used as referring 
to ulcer of the stomach, duodenum and jejunum) such an ideal 
state does not exist. Because of striking differences of opinion, 
various therapeutic methods, medical and surgical, have arisen, hut 
none is entirely satisfactory. In proposing another therapy, it is 
necessary to discuss the factors which seem to play the most impor- 
tant role in the ulcer problem. It is evident that the following are 
prominent; (1) Excessive irritation of the mucous membrane by 
certain tj^ies of exogenous mechanical, chemical and thermal stimuli; 
(2) the chemistry of the gastric secretion; (3) the tissue response to 
the above factors; (4) conditions causing or, at least, initiating 
recurrences; (5) an “X” factor. 

Given, for example, an individual, often of a certain morphologic 
type, in a family predisposed to the ulcer disease, with faulty dietetic 
habits, with tissues which react unfavorably to exogenous traumas, 
with a labile vegetative nervous system which initiates and exag- 
gerates the unfavorable tissue responses, with a stomach which 
secretes an eroding gastric juice; and particularly given an individ- 
ual who is exposed to mental, emotional and phj'sical strains, and 
who reacts unfavorably to them, it would, I think, be generally 
accepted that we have most of the conditions entering into the prob- 
lem of chronic recurrent peptic ulcer in man. 

In brief, it is doubtful if there is a single definite cause of peptic 
ulcer. Nevertheless, despite the multiplicity and complexity of 
the factors just enumerated, one stands out prominently, namely, 
what may be termed the acid factor. A complete discussion of the 
role of gastric acidity in the pathogenesis of ulcer will not be at- 
tempted here. The following features, however, demand consid- 
eration: (1) Using histamin and neutral red to check up the sup- 
posedly anacid cases of ulcer, we have not encountered a single 
instance of peptic ulcer, proved at operation, without free hydro- 
chloric acid in the gastric contents. (2) We have not seen a recur- 
rent ulcer after subtotal gastrectomy W ulcer in a patient without 
free hydrochloric acid postoperatively. (3) The ex'periments of 
hlann, Exalto and Ivy, where the stomach was anastomosed with 
the jejunum and a duodeno-ileostomy performed, thus side-tracking 
the alkaline duodenal contents, with subsequent jejunal ulcer, arc 
significant. (4) Finally it seems evident that those procedures, 
whether medical, as in the Sippy cure, or surgical, as in partial 
gastrectomy, which produce decreased or absent free hydrochloric 
acid, yield the best results in the treatment of peptic ulcer. 

Exactl}' how acid participates in the ulcer problem is as yet un- 
solved. Docs it first produce a specific ulcerative gastritis (Kon- 
jetzny, Puhl, Buchner) which, plus spastic and mcchanicid factors, 
leads to ulcer? Is it a primary Iiyper.'^ccrction dependent on hu- 
moral stimuli, or, what is more jirobablc, on hypcrtoiius of the 
nerve? Is the hypersecretion after ail secondary to the le.sion.'' r 
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rather, are proteeting factors against peptic digestion or acid irri- 
tation, for instance, mucin, decreased or absent? ^^diatever role 
one assigns to the acidity in the pathogenesis of ulcer, it should be 
readily admitted that its importance in relation to therapy may be 
strongly emphasized. One is tempted to propose as axiomatic that 
whatever measures will produce a harmless chronic achlorhydria 
will benefit peptic ulcer. This, however, is not a simple task. 

The human stomach is provided with a complex neuro-humoral 
mechanism for the production of free hydrochloric acid which is 
difficult to suppress without harm to the patient. The difficulty 
lies in the fact that it is impossible, medically, to inhibit the chemi- 
cal or humoral gastric mechanism. Surgically, true or false achlor- 
hydria (either is apparently sufficient to prevent ulcer recurrences) 
has been most successfully accomplished in partial gastrectomy for 
gastric ulcer— here one meets practically invariably with postopera- 
tive achlorhydria. 

When we consider the magnitude of the operation for the cure of 
peptic ulcer, we hesitate to advocate surgical therapy for every 
chronic ulcer. Certainly a fair percentage of ulcers, as evidenced 
clinically, radiologically, and from postmortem experience, heal and 
remain healed with (or even without) adequate medical therapy. 
It is, therefore, only fair, particularly where the duration is short, 
where the psychic and dietetic habits are good, and where the 
hereditary or morphologic makeup is not too pronounced, and 
where there are no complications, to advise medical therapy. We 
agree that all the factors should be considered and the following 
are essential in a good medical therapy; (1) Mental and physical 
rest; (2) mental sedatives and muscle antispasmodics; (3) local 
heat; (4) intestinal treatment; (5) avoidance of alcohol and tobacco; 
(6) eradication of reflex or other sources of irritation. 

But we are chiefly concerned with the acid factor, the importance 
of which we have already stressed. We have pointed out some of 
its relations to the pathogenesis of ulcer. It is no^y necessary to 
present additional data which also lead to our therapeutic attack. 

We have been impressed by the important role of the nervous 
system (vagus nerve) in the hypcrchlorhydria of ideer patients. 
The familiar production of acidity or ulcer s^miptoms by psychic 
traumas; the large amount of fasting and continuous secretion in 
ulcer patients; the high acid curves produced in ulcer patients with 
sham or psychic feeding (Chart I)— all attest to the fact that the 
nervous stimuli are excessive in ulcer patients. 

Furthermore, as contrasted with controls, the patients with 
gastric or duodenal ulcer have a high nocturuid curve of acidity 
(Charts II, 111, IV, V). Because of this observation one questions 
whether any method of medical ulcer therapy thus far advocated 
accomplishes what seems the logical and desirable state, namely, 
the institution of a chronic achlorhydria. Now what I mean by a 
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chronic achlorhydria is nothing more or less than a constant neutral- 
ization of free hydrochloric acid in the stomach throughout the 
24 hours of the day. The Sippy treatment, in whicli Sippy by the 
use of cream and milk hourly, 12 hours daily, alkalies and evening 
aspirations, strove to establish a constant anacidity, does not realize 
that ambition. (In fact, our studies showing the high night acidity 
curves were made with the ulcer patient on Sippy regime.) 



Chart I. — Shnm feeding (vagus) curves of free hydrocldoric acid in duodenal 
ulcer cases. In this test, adult male patients ssvallow the Rchfuss tube in the fasting 
state, then an orange is chewed but not swallowed. 


Because of all the foregoing considerations, and, for other reasons 
to be mentioned later, the following plan of attack on the acid factor 
in the treatment of peptic ulcer was formulated. 

Method. A Rehfuss tube is passed into the stomach of tlic 
patient and connected by a fairly long piece of rubber tubing to a 
gravity fla.sk, and a "Murphy drip indicator is interposed in the sys- 
tem. A solution consisting of milk containing '» gm. of bitarboiiutc 
of soda to the quart is allowctl to drip into the stomach at the rate 



Chart II. — Night Rehfuss test — composite curve in 25 duodenal ulcer eases. 
Adult male patients eat a mixed meal at 5 p.m. At 7 p.m. the Rehfuss tube is swallowed 
and a sample aspirated every 2 hours during the night. The pp,tient fasts, and as a 
rule, sleeps through the night. 
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of 30 drops a minute (Chart VI). Thus the patient receives 3 
quarts of milk and 15 gm. of bicarbonate of soda per day. Such a 
solution will theoretically neutralize 9 quarts of hydrochloric acid. 
Actually, many interval samples revealed an absence of free hydro- 
chloric acid with a low total acidity. Certain obvious difficulties 


■BmHHIIMH 






CuAHT IV. — Night Rehfuss test — composite curve in 14 gnstric ulcer patients 
Test ns described in Chnrt II. 

in the treatment will be avoided if the following procedures arc 
added; (1) Accustom the patient to the tube by doing a day and 
night fractional test meal first. (2) After 48 hours of the drip, 
study the chemistry of the blood, particularly its alkalinity. (Car- 
bon dioxid combining power.) If this approaches 80 volumes per 
cent or if symptoms of alkalosis appear, decrease the alkali. In our 
series there were no symptoms. The carbon dioxid combining 
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CiuiiT V.— Night Rehfuss lest— composite curve of free hydrochloric iirid m 10 
mi.^ccllnncous controls. Test an described in Chnrt II. 

power varied from GO to 70. The urine, of course, became alkaline 
while the blood urea and chlorids remained normal. (3) 
tives. (Luminal during the day and a hypnotic at niglit.) (• 
For drjmess of the throat, an occasional sip of the mixture is per- 
missible (but not flesirablc). 
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As obvious adjuvants to the treatment, local heat is applied to 
the abdomen and atropin, gr. ^o ts-o, t. i. d. or q. i. d. (by hypo- 
dermic or mouth), is administered. The chill should be removed 
from the milk and the drip given continuously throughout the day 
and night. To prevent psychic secretion, and this is a point of 
considerable importance, food should not be seen nor discussed. 

As a rule, the patients tolerate the tube nicely. That this would 
occur we knew from experience with the Einhorn treatment. There 
the tube is allowed to remain in the duodenum 3 weeks. Einhorn 



Chaut VI. — Patient witli duodenal ulcer underRoinc the treatment. Note that he 

appears perfectly comfortable. 


and his followers have treated an enormous number of patients in 
this fashion without any difficulty. The author, personally, has 
had no difficulty in continuing the treatment uninterruptedly for a 
period of 2 to 3 weeks. Then the tube is removed during the day. 
The patient receives conventional ulcer therapy consisting in bland 
feedings every hour or every 2 hours (with alkalies and atropin) 
from S A.iU. to S p.m. At S p.m. the drip is again startefl. .\t the 
end of 4 weeks a second night fractional test meal is obtained and 
a radiologic checkup. The treatment is continued then according 
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to the indications. Several patients, on discharge, have continued 
for several months to take the milk drip on retiring. 

Results. During the past 22 months we have treated 42 patients 
—18 duodenal ulcers, 19 gastric ulcers and 5 jejunal ulcers. The 
entire group consisted of adult males whose age averaged 43 years. 
In the duodenal ulcer group the average duration of symptoms was 
4 years and 3 months. Ten patients are symptom-free for 3 to 
6 months, 3 patients for 1 year, 3 for l^ years, 1 for 2 years and 
1 for 3 years. In 3 instances the radiographic signs, that is, an 



CitAHT VII. — The upper curves show the high point of freo liydroeliloric ncnl m 
the night Rehfuss before the drip treatment. The lower cuiwcs show the night 
Rchfuss curves of free hydrochloric acid after 3 weeks’ drip treatment. Tests ns 
described in Chart II. 


irregular duodenal bulb, disappeared at the end of 3 weeks of tlic 
treatment. In 16 patients with gastric ulcer the duration of syinj)- 
toms averaged 6 years. The follow-up reveals that 4 arc well tit 
the end of 3 months, 5 at G months, 5 at 9 months, 1 at IS months 
and 1 at 22 months. Radiographically, the ulcer niche diminished 
considerably in size in 5 cases and disappeared completely in 11 
cases. One patient (C. D.) with a large gastric ulcer near the 
cardia lost his symptoms and the niche for 4 months, llien ii^ 
wife's death, a sepanxtion from his children and the loss of his job, 
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were followed by a recurrence of the lesion. Again his symptoms 
and signs disappeared with the drip treatment. Four patients 
with large jejunal ulcers after partial gastrectomy were treated. 
Radiographically, the, ulcer pockets disappeared completely and, 
clinically, 1 is well at 9 months, 1 at 6 and 2 at 4. Several other 
patients have been treated recently, but since the follow-up is less 
than 3 months the observations on them will not be cited now. 

Among the features of these cases worthy of comment are the 
following: (1) The loss of all symptoms in 4 to 6 hours after the 
institution of the drip is striking. (2) The complete comfort (in- 
cluding excellent sleep) of almost all the patients while on the drip. 

(3) The eagerness to return to the drip on the recurrence of even 
slight symptoms. (4) In several instances where no relief was 
obtained from the Sippy or mucin treatment, immediate improve- 
ment followed the drip treatment. (5) In many instances disap- 
pearance of the radiographic signs of the ulcer. (6) Although the 
subsequent course is not long enough to justify a conclusion, with 
one exception, no definite recurrences have been noted. (7) The 
willingness on the part of several of the patients to continue the 
drip at home at night (thus continuing an ideal ulcer therapy for 
long periods while pursuing their ordinary daily occupations). 

Of course, one should point out the following to temper the 
above: (1) The method is somewhat inconvenient to the patient. 
(2) It is not an ambulatory method. (3) One must consider the 
striking tendency of ulcer to recur after any form of medical therapy. 

(4) The probable intolerance of some patients to milk. (5) A 
larger series of cases and a longer follow-up study is necessary 
before drawing definite conclusions. 

It is hoped that the following will be realized : (1) That this is a 
logical and practical method of producing constant achlorhydria. 
(2) That the habit of secreting less acid (by lessening psychic secre- 
tion during the day and fasting secretion during the night) will be 
instituted in the patient (Chart "ST). (3) That it affords a simple 

method of ideal self-treatment of the ulcer patient without stopping 
his daily activities. 

Summary. 1. The role of the acid factor in the pathogenesis 
and therapy of peptic ulcer is discussed and its importance stressed. 

2. Some basic studies in gastric secretion are presented, illustrating 
the role of the nervous system (vagus nerve) and the acidity curves 
during the night. 

3. Because of these facts, a new method of ulcer therapy consist- 
ing in a continuous drip, 24 hours daily, of alkalinized milk ijito 
the stomach is advocated on the basis of the results obtained in 
42 cases treated in this way. 
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THE PREDIABETIC STATE: ITS RELATION TO OBESITY 
AND TO DIABETIC HEREDITY. 

By James D. Tyner, M.D., 

resident in diabetic department, 

CANANDAIGUA, N. Y, 

(From the Diabetic Department of Dr. Floyd K. Wright at the Clifton Springs 
Sanitarium and Clinic. Clifton Springs, New York.) 


Impairjment of carbohj-drate metabolism exists in various 
degrees, the more marked of which are grouped in the disease 
entity, diabetes mellitus. There are no particular standards of 
blood or urine sugar determination which set this stage of impair- 
ment apart, since there is no perfect definition of diabetes mellitus. 
The same state of afi’airs exists in the milder portion of the irnpair- 
ment scale. Hence, the classification of the individual case as 
normal, prediabetic or frank diabetic depends largely upon the 
judgment of the clinician. 

Regardless of classification standards, no one denies that, satis- 
factory as the treatment of diabetes mellitus is, the result of dietary 
therapy for the incipient impairment of the prediabetic group is 
excellent. Slight restrictions in the dietary, either specifically or 
generally, usually suffice. It is not to be supposed that all pre- 
diabetics are expected to proceed along the impairment scale even- 
tually to become frank diabetics, but a number do, and these cannot 
he predicted in advance, so that treatment must be instituted for all. 
The restrictions in\'’olved, far from doing harm, can be said to he 
worth while in either case. 

The prediabetic state is easily detected by any carbohydrate 
tolerance test. The usual examinations of the fasting blood ami 
of the urine si)ecimens for sugar content are of little use in this 
condition. The earliest evidences of carbohydrate metabolism in3- 
pairment may be expected to be found in the postprandial blood 
sugar determination at approximately 2 hours following any meal 
of the day, but for purposes of standardization and statistics some 
variety of a tolerance test is desirable. No sjTnptoms referable to 
the impairment are present at this stage of the disease. Selection 
of cases for the test must he made, therefore, from those groups 
which are known to present an increased incidence of prediahetes. 
These have often been described. Obesity and diabetic heredity 
are usually thought to be high in incidence of prediabetes. Ihe 
present study has been undertaken to determine the extent of these 
factors in a controlled series of 500 cases each of normal and pre- 
diabetic carbohydrate tolerance curves. 

Method. The Brill test mcal‘ is uscfl as a test of the carl^ony- 
dratc tolerance in this clinic. Tiic method and the intcrjjret.'itmn 
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of the results Iluvc been studied by Hubbard and Wriglit,- wlio believe 
it to be quite *as satisfactory as any carbohydrate tolerance test. 

The subject fasts from the evening before until the' morning of 
the test when a urine samjile is collected, blood is taken from the 
basilic vein for blood sugar estimation and the breakfast test meal 
of 100 gm. of carbohydrate, 25 gm. of protein and 25 gm. of fat, 
totaling 725 calories, is eaten. Two hours later the second or post- 
prandial blood specimen is taken, and the urine is saved for 4 hours 
following the breakfast. Most knowledge of the state of carbo- 
hydrate metabolism is learned from the blood sugar estimation, 
especially the postprandial. Qualitative test for glucose in the urine 
is done, but little valuable information is thus obtained. 

The Benedict copper method is used in the estimation of the blood 
sugar content,® the fasting normal of which is 70 to 90 mg. per 
100 cc. of blood. The normal postprandial or second blood sugar 
estimation for the test by this method has been said to be not over 
100 mg.® No matter what the fasting determination may be, the 
test is said to be normal if the second estimation is normal and the 
latter really determines the normality or abnormality of the test. 

That group is considered prediabetic which has readings of over 
100 mg. and under 150 mg. for the second blood sugar. The fasting 
blood sugars for this group are largely normal; some are raised 
slightly. About 25 per cent of these prediabetics have sugar in the 
urine after the test. We do not believe that anyone would label 
this section as frank diabetic, but some may consider the normal 
line too finely dravm with many cases on the borderline between 
normality and the abnormality of prediabetes. liowever, one must 
have definite standards for statistical study and an attempt has 
been made to select as prediabetic a group above the set normal and 
below the genuinely diabetic. 

Five hundred cases classified by the above standards were studied 
from each of the normal and prediabetic curve groups. The entire 
1000 cases are part of a large series of patients who were thought 
to have possibly a prediabetic curve and in whom carbohydrate 
tolerance tests were made, but aside from this the cases are unsel- 
ected. The case record of each was studied and examined for age, 
sex, height in feet and inches Avithout shoes, weight without cloth- 
ing, diabetic heredity and diagnosis. Actual weight was compared 
with normal weight;^ the difference was evaluated in per cent 
above or beloAV normal weight. Normal weight is considered in 
this paper to be within 5 per cent aboA’c or below exact normal 
weight, obesity 6 ])er cent or more above exact normal and under- 
weight as 6 per cent or more below e.xact normal. “Tliin” is some- 
times used to include both the normal and underweight groups. 

The heredity discussed in this paper is taken to be direct heredity 
from' parents; any other heredity is termed familial and includes the 
history of the disease in brothers, si.stcrs, aunts, uncles and cousins. 
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'Tahuhitions Avere made of the weight and heredity factors in the 
normal and in the abnormal or prediabetic cur\m groups. Various 
correlations Avere attempted and the most significant are discussed 
beloAA'. 
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CtiAtiT 1. — Comparison of normal and abnormal cases in A'arious weight groups. 


Data and Interpretation. Prediabetes is found in 47 per cent 
of all the cases selected for the tolerance test in this clinic. We 
again emphasize the selection of cases and belicA’e that the figure 
given is variable and depends upon it. 
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Crt.AHT II. — condens-ation of Chart I with further division into sex. 


A {“omparison is made in Chart I ])ctAA-een the nmnber of normal 
and abnormal case.-^ in vtirioiis AA-cight gronp.s of the main Aveight 
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divisions. There is seen to be no constant relation between body 
weight and type of tolerance curve, except a minor correlation in 
the underweight. 

^ Chart II is actually a condensation of Chart I, with further 
division into sex. Within minor nonclinical variations there arc 
no more obese cases in the abnormal (prediabetic) than in the 
normal group, no more normal weight cases are in the abnormal 
than in the normal group and there are no more thin cases in the 
normal than in the abnormal curve group. Sex makes no difference 
except in the male underweight group, and then the difference is 
not striking. The average gross distribution in the abnormal and 
normal curve groups shows about 50 per cent of each are obese, 
25 per cent normal in weight and 25 per cent underweight. When 



1 -■ Entire 1000 Cases: 3 --Male and Female TWn; 5 •• Male, adwtlahts; oooo 

2 Male and female Obese: 4 Females, all wclohls: 0 -■ Obese %oI 1000Cascs;Xxx/ 

Chaht III. — Analysis oF abnormal curve cases by decades. 


considered alone the prediabetic section is obese; comparatively, 
however, there is no difference between it and the normal curve 
group. 

A series of curves are plotted in Chart III to show the percentage 
of abnormal curve cases by decades in: (1) The entire 1000 cases; 
(2) all the obese; (3) all the thin (normal or subnormal weight); 
(4) females of all weights; (5) males of all weights. Another 
(Curve 6) points out the percentage of the 1000 cases which are 
obese at each decade. The main course of each of Curves 1 through 
5 is the same; the variations from it arc not great and in general 
the correlation of abnormality of curve seems to be with age, with 
the peak in the 7th decade and a later fall. The high percentage 
of obese subjects in the 2d decade is obviously untnic and due to 
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selection of obese for the test. There appears to be a sliglit ten- 
dency in the 7th and 8th decades for prediabetes to be associated 
with the higher rather than the lower weights, and also with the 
female sex. The number of cases involved in this portion of the 
graph is necessarily not great, the trend itself is not marked and of 
no clinical although perhaps of academic importance. Grossly, 
then, the variable incidence of prediabetes is associated with age 
and not with body weight or sex. 

To prove or disprove the hjTiothesis that the greater the weight, 
the higher might be the second blood sugar reading within our 
prescribed limits and contrariwise for underweight, a graph (Chart 
I^^), which compares the weights of the prediabetic curve group 



Second Blood Sugar Reading in mg. 1100 c. c. 
Overweight Normal Weight Underweight — 


Cit.\nT rV. — Comparison of xveights of the prcdiabofic curve group witii blood 

sug.ir readings. 


with blood sugar readings, was made. The inajorit.v are found 
below 120 mg. Only 250 cases are considered in this chart and 
licncc the ])lottings for 140 to 150 mg. are slightly inaccurate (due 
to the small number of cases) except for the obese group which 
contains about twice the number of cases found in the other 2 groups 
as we have seen in Chart II. There is no distinct correlation 
between these factors as considered above. 

All data on heredity are included in Chart V. Part A demon- 
strates the larger percentage of abnormal curves in the direct 
hereditary group aini in the combined ilireel and familial liereditary 
group but not in the fiuniliai grou[>. Part JJ determines tliat the 
prediabetic state is more common in the obese than in the thm 
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(normal or underweight) and that the direct hereditary group as a 
whole is 66 per cent obese compared with 53 per cent in tlie entire 
prediabetic group. The number of abnormal curves for each decade 
is compared with the number of normal curves in the obese in Part C, 
in the thin in Part D and for all weights in Part JE. Obviously 
the obese show a higher incidence of prediabetes when direct 
heredity is present. 

Discussion. Briefly, obesity is not intimately associated with 
the prediabetic state nor underweight comparatively unassociated 
with it. The incidence of prediabetes for each weight group is 
the same within clinical limits. The thin subject is just as apt to 
be prediabetic as the fat subject at the same age. 


Ghaut V. — Data on IIkuedity. 

A B 


Tyjic heredity. 

Total 

cases. 

Nor- 

mal. 

Predia- 

bctic. 

Direct heredity. 
'I’ype eurve. ribese. 

Thin. 

Direct heredity 

73 

45% 

55% 

Prcdiabetic 


73% 

27% 

Familial heredity 

32 

53% 

47% 

Normal curve . 


58% 

42% 

Combined fam. & dir. 

12 

42% 

58% 

Both pre and norm. 

GG% 

34% 

Decade. 

2d 

Direct heredity. 

.3d 4th 5th 6th 7th 

Sth 

3’otal 

cases. 

Per 

cent. 

n rvK...... / Normal 

\ Prediabetic 

0 

2 

4 

3 8 2 

0 

19 

40 

0 

0 

7 

G 13 3 

0 

29 

GO 

n n’l,:., / Normal 

\ Prcdiabetic 

1 

2 

2 

4 4 1 

0 

14 

50 

2 

3 

2 

0 2 1 

1 

11 

44 

E-A\l f Normal 

1 

4 

6 

7 12 3 

0 

33 

45 

weights \ Prediabetic 

2 

3 

9 

0 15 4 

1 

40 

55 

, Prediabetes shows an 

age correlation for all sexes 

and all v 

•eights 

except for minor variations in the 7th and 8th decades, as 

shown 


above. 

Cases of heredity of the direct type present an increased incidence 
of prediabetes; the familial type does not. In the direct heredity 
group obesity shows a higher incidence and underweight a lower 
incidence of the disease. Strangely enough, the direct heredity 
group is more obese than the whole group of 1000 cases; the latter 
presents about 53 per cent obesity and the former about 06 per 
cent obesity. This may be a matter of training in eating habit, 
selection of cases or of metabolism. The importance of diabetic 
heredity is becoming more evident as time goes on.® IMore and 
more is diabetes being found to have an hereditary background, 
although not distributed according to the hlendelian law.® 

When considered practically, the data on prediabetes, age and 
body weight suggest that body weight cannot be used ns a criterion 
for selection of cases for the carbohydi-atc tolerance test in the 
detection of prediabetes but that, rogjinllc.^^s of body weight, a larger 
percentage of prcdiabetics may be cxj^ected in the older age groups. 
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tender. TJic heart apex was in the fifth interspaec in the midelavieular 
line. The heart sounds were of good finality wit!) the first .sound !)onining 
at the apex. There was a soft, nontransrnitted bruit at tlie apex. The 
abdomen was tense and slightly distended, and markedly tender. The veins 
over the abdomen and lower chest were moderately dilated. The liver and 
spleen were not palpable. The right ear drum was normal but the left 
was dull. There was a left mastoid scar. 

Past Histon/. The patient had always been well except for an attack of 
measles complicated with a left otitis media and mastoiditis necessitating 
a mastoidectomy. 

Adinission Diagnosis. To.xic scarlet fever with acidosis; general peri- 
tonitis; questionable streptococcemia. 

Temperature, 101.2° F.; pulse, 88; .respirations, 24. The white blood 
cell count was 24,600 with 87 per cent neutrophils. Urine shoTved a trace 
of albumin with 20 white cells and 4 red cells per high power field. Throat 
culture showed hemoljd;ic streptococcus predominating. Blood culture was 
sterile 1 week later. 

Following negative conjunctival and intracutaneous sensithity tests to 
horse serum, patient was given 10,000 units of scarlet fever antito.xin intra- 
muscularly and 2500 units intravenous^. Thirty-five minutes after the anti- 
toxin was administered the patient had a severe reaction manifested b}' a 
chill, marked c 3 'anosis and thready pulse, lasting about 15 minutes. Due 
to the serious condition of the patient, the laparotomy was postponed. The 
next day, the sixth day of her illness, the patient showed early signs of 
bronchopneumonia in the right lower lobe. A Roentgen ray taken of the 
abdomen showed a marked dilatation of the stomach with fluid in the 
abdominal ca^dty. The white blood cell count was 28,600 with 85 per cent 
neutrophils. 

Laparotomy. Right rectus incision was made; the rectus was retracted. 
On opening the peritoneum, a tliick seropurulent fluid gushed forth under 
marked pressure. Tiiick ^jish-white fibrinopurulent e.xudate covered 
the exposed visceral peritoneum. The parietal peritoneum was covered with 
a thinner layer of e-xudate. The intestines not covered with exudate dis- 
played a bright red, fierj' appearance. The appendix w'as normal, except 
for some redness of the serous covering. The fluid was odorless, ^le 
appendix was removed. Three cigarette drains were inserted. The fibrino- 
purulent exudate resembled a pseudomembrane of var 3 ing dimensions, in 
some places being {- inch in thickness. The section of the fibrinopurulent 
exudate was composed of neutrophils for the most part. The section 
of the appendix was normal, except for the serosa, which showed an in- 
flammatory process. The culture of the fluid was a hemolytic strep- 
tococcus. 

On the 7th day temperature rose to 105.6° F. The rash liad markedly 
faded. The patient vomited twice. Transfusion of 330 cc. of whole blood 
was given as well as 900 cc. of hypodermoclj'sis of 5 per cent glucose in 
saline. Blood culture wms also taken, and was sterile 1 week later. On the 
Sth daj' the patient liad a bilious emesis, and was given a gastric lavage; 
9th daj'-, had marked diarrhea hanng S stools; 10th to 13th day, had 10 to 
13 stools daily. Urine wais free from albumin. Temperature ranged 
between 105.6° and 101.8° F. Patient was better; I7th day, diarrhea c^cd ; 
33d day, blood culture was taken, which was sterile 1 week later; 17th to 
47th day, had a temperature between 103° and 99.4° F. and was graduall.v 
improving; 47th daj*, was discliarged against adnee. The wound had 
comjdetelj'' healed 2 months after her dismissal from the hospital. The 
jiatient has been w'cll ever since. 

Cask 2 . — A baby boy, aged 20 monfii.s, w.as admitted to the hospit.a! on 
•Tanuary 12, 1931 (13th day of illness) with a history of cold, cough, fever 
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TabiiK 1. — Pbutinunt Data op Cases Repoiited in LixERATanB. 


Autlior. 

Age. 

Sex. 

Onset. 

Treatment. 

1 Ap|)endix. 

Bisults. 

i Findings. 

Moortf* . 

Not 

F. 

12tli d.iy 

Not diagnosed dur- 

' No mention 

Died ICth d;iy! Largo abdominal effusion: 


stated 



ing life 


f 

spleen very large and 
mushy; covered with great 








amount of fihrinoas exu- 



i 





date; peritoneum in places 
covered Mth plastic ex- 








udate. 

Breton^ . . 

19 

F. 

19th day 

Medical 


Recovered, 


1 




1 

2Gth day 


Breton . . 

21 

F. 1 

6th day 


No mention 

Died 8th day. 

Marked congestion of perito- 



i 




24 lirs, after 

ncum covered with fine, 


i 


! 

1 


1 

! admission 

t 

fibrinous exudate: fluid al- 
most transparent; intes- 
tines congested. 

McColIom'and 


i 



I 



Blake” . . 

5 

M. ! 

28th day 

48th day, paracen- 

No mention 

! Recovered 

Streptococcus pyogenes in 





teais,21oz.ofpu9;' 
49th day, rup- 
ture of uml)ilicus 

i 


fluid. 

MeCollomantl 








Blake” . . 

31 

M. 

24th day 

Laparotomy 

Normal 

Died 

Thin pus, followed by cord- 






like substance; intestine.? 






1 

Died 

red, congested; fibrin layer 
on diaphragm, spleen, liver. 

Hceker’ . . 

2J 

M. 

Eruptive 

^^cdical 

1 No mention ! 

No mention. 




stage 

i 




Ghon, cited bv 







No mention. 

Hccker . . 

n 

M. 

Eruptive 

Medical 

No mention ; Died 

TeiKicr^ . . 

7 m. 

Not 

Not 

Medical 

No mention 

Died 

No mention, but speaks of 
streptococcus being the sec- 


stated 

stated 







1 

• 



ondary invader. 

Tciasicr . . 

0 

Not 

Not 

Medical 

No mention 

Died 

All Teissier's cases except one 


stated 

stated 


} 


were discovered postmor- 
tem. 


Teissier . . 

15 

Not 

Desq. 

Medical 

No mention ' 

Died 




stated 

period 


1 



Teissier . . 

28 

F. 

12th day 

Medical 

No mention - Died 


Teissier . . 
Toiiraine and | 

12 

F. 

loth day 

Medical 

No mention ; 

Died j 

Operated on 14lh day pro- 

Fenestre^’ . 

14 

M. 

2d^day 

Sec findings 

Appendiceal ! 

Recovery 4tli ' 



abscass 

day, much 

vioasly for an appendiceal 






I 

better 

1 

abscess and was still drain- 
ing at onset of scarlet fever. 

Dnniiam* . . 

5 

F. 

14th day 

Laparotomy 

Slight fibrin- ; 

Recovered 

Free pus in right pelvic fossa, 



ous perito- 


odorless; right tube mark- 






nitis other- 


cdly injected, deep red, ad- 






wise norm. 


herent to surrounding strue- 








lures by delicate fibrinous 
adhesions, denser here than 
. throughout the rest of the 
i peritoneal tract; culture of 







i 

1 the fluid was a hemolytio 

1 slreptococcus. 

Platon” , . 

3 

F. 

! 2nth (lay 


Surface con- 

Dierl 40th day' Intestines covered with cx- 



; gested, cov- 
ered with 

1 

fcnsive Dbrino-purulcnt ex- 
udate; subphrenio and pl- 
vic abscesses; patient iiad 




1 

i 


! 


fibro-piiru- 

I 






lent e.\u- 

1 

vaginitis from the 10th day. 






date 

1 

tho smear of which showed 
Gram-positive cocci. 

Fjeldc' . . 

3 

F. 

; 12th day I 

Laparotomy 49th 
day 1 

No mention 

Recovered , Abscesses right lower quad- 
> rant and right upper quad- 




1 

i 


1 

i 

i 

1 

rant; intestines matted to- 
gether; gastric retention, 
47th day; culture of the 
fluid was a grccn-produring 
.streptococcus with a foul 
odor. 

' 1 

J , 

! 1 

J 1 










_ 

. - . _ 


Out of 5500 cases of scarlet fever occurrinE at the 'SVillard Parker Ilospital from 102S to 
1932, we have seen onlj- 3 cases of primary peritonitis. _ However, there were many other 
cases of seconclarv peritonitis due cither to the suppuration of mesenteric or retroperitoneal 
lymph nodes, or to appendicitis, or to an extension from a local process ns from an ah.'^ccss 
or from an osteomyelitis of the hip. 
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and rasli. Pad Itidary: Patient lias always been well excejit for an attack 
of measles at 13 montlis. Physical examination on admission: Patient 
was a marasmic, rachitic, acutely ill, pale, baby boy witli typical pneumonic 
facies. There was a fine desquamation on the body. The tongue was of 
the strawberry tj^ie. The tonsils were mildly congested and considerably 
enlarged but not adherent to pillars. There was a punctate enanthem on 
the soft and hard palate. Tonsillary glands were small-pea size and slightly 
tender. The heart apex was in the 5th interspace just outside the mid- 
claxdcular line. The first heart sound at the apex was booming. There 
were signs of bronchopneumonia in the left lower lobe. Liver was at the 
costal margin. Spleen could not be felt. 

Admission Diagnosis. Scarlet fever -with bronchopneumonia in the left 
lower lobe. 

Urine showed a faint trace of albumin. Throat culture showed a hemo- 
lytic streptococcus predominating. On the 16th day he ran a double remit- 
tent tj-pe of fever; 104° to 100° F.; 104.4° to 101 ° F.; 17th day, had marked 
anore.xia; 18th day, vomited and showed signs of bronchopneumonia in 
right lower lobe. Blood culture was positive for hemoljdic streptococcus; 
19th day, vomited; 21st day, vomited again. He was given a transfusion 
of 120 cc. of whole blood. Temperature ranged between 105° to 98° F. 
from 15th to 22d daj’’; 23d day, had 3 loose greenish stools. Up to this 
time patient had 2 to 3 stools daily, but they were all weO formed and of 
a yellowish color. Wiiite blood cell count was 23,450, with 78 per cent 
neutrophils, 18 per cent lymphocjdes, and 6 per cent mononuclears. Red 
blood cell count was 4,240,000 nuth hemoglobin 50 per cent; 24th day, 
thoracentesis of left chest was done and 20 cc. of thick, greenish-yellow 
fluid nith a brownish tinge was removed, the culture of which was hemo- 
lytic streptococcus. White blood cell count was 10,250, with 61 per cent 
neutrophils, 33 per cent Ijmphocjdes, and 6 per cent mononuclears. 
Red blood cell count was 3,270,000 with 55 per cent hemoglobin; 25th 
day, thoracentesis of left chest was repeated and 170 cc. of a tliicker but 
siinilar fluid was withdrawn. Transfusion of 120 cc. of whole blood was 
given. Anorexia was less marked; 26th day, was more alert. Urine showed 
a trace of albumin with 3 white blood cells and an .occasional red cell pp 
high-power field. The red blood cell count was 4,930,000, ndth hemoglobin 
70 per cent; 27th day, patient died. Eleven hours prior to death, patient 
vomited a watery material with few milk curds; 9i hours later he vomited 
again, but this time a dark, brownish fluid. Abdomen was not remarkable 
6 hours before death. Temperature, 103° to 99.8° F. (23d to 27th day.) 

Necropsy. On opening the peritoneal caxdty, about 400 cc. of yellow, 
slightly turbid, fluid was found. There were profuse, fine, soft, fibrinous 
adhesions matting together the intestines and invohdng all tlie abdominal 
viscera except the kidneys. The visceral peritoneum and mesenteric Ijmph 
nodes showed an acute congestion. The nodes were large and soft. The 
appendix was normal although retrocecal and attached by soft adhesions. 
No primary focus for the peritonitis could be found. 

Histologic sections of the peritoneum showed an acute inflammatory 
process. There was a thick or thin la 3 'er of fibrin on the surface. This 
frayed out on the free surface, where it was laid down in the characteristic 
shingled fashion and showed extensive hyalinization. In the meshes of 
this fibrinous exudate were manj'' leukocj'tes, but toward the peritoneal 
surface there was a considerable infiltration of mononuclear inflammatory 
cells as well. The serosa itself in many places was destroj'ed and the 
peritoneal cells missing. There was considerable edema with dclic.ate fibrin 
network in the areolar subperitoneal tissue. 

Another interesting and unusual thing which transpired at the autopsj' 
was the finding of an erosion of the esophagus about the size of a quartcr- 
doliar iJosterior to the left ventricle. 
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Case 3— A young adult woman, aged 32 years, was admitted to the 
hospital December 20, 1931, from one of the city hospitals, with a diagnosis 
of scarlet fever and ectopic pregnancy, and with the following history: 
On December 12 the patient had a sore throat and malaise; December 13 
the sore throat was worse and a rash appeared on her body; on the l4th she 
had bleeding from the vagina; on the 19th she had severe pain in the abdo- 
men and vomited thrice. The vaginal bleeding persisted daily, but began 
to decrease, and on the 19th was very slight. She had had 3 children: the 
first, 9 years ago, and the last, 2 years ago. Menses have alwaj'S been 
regular, last time November 27, 1931. Patient has always been well. 

Physical examinaiion on admission showed a well nourished and devel- 
oped young adult woman, acutely ill, alert, and complaining of pain in her 
abdomen. The skin was covered with a fading, scarlatinal, hemorrhagic 
eruption. She was beginning to desquamate on her neck. There were also 
a few urticarial wheals over the body. The tongue was of the strawberry 
type. There was a moderate congestion of fauces and pharynx with a 
punctate enanthem on soft and hard palate. The tonsils were slightly 
enlarged and congested but neither cryptic nor adherent to pillars. The 
tonsillary glands were large-pea size and tender. The abdomen was slightly 
tense, being tender all over, ljut chiefly in both lower quadrants, especially 
the right. Rectal examination was negative except for tenderness wliich 
was more marked in the right lower quadrant. Chest and neurologic exam- 
inations were negative. There was no bleeding from the vagina, but there 
was a small amount of blood in the vagina. Temperature, 104° F.; pulse, 
132; respirations, 28; white blood cell count was 26,000 with 95 per cent 
neutrophils; urine was negative. 

Admission Diagnosis. Scarlet fever with an acute abdomen and urti- 
caria. Throat culture showed a hemolytic streptococcus predominating. 
Blood culture was sterile 1 week later. 

Laparotomy. A lower midabdominal incision was made. The perito- 
neum was opened and about 500 cc. of free seropurulent, greenish-yellow, 
odorless fluid was found in the peritoneal cavity. The visceral and parietal 
peritoneum was red and congested, but no fibrinous exudate was found. 
Appendix was normal. The appendix was removed. The stomach, tubes, 
ovaries and gall bladder were normal. Two large cigarette drains were 
inserted. Culture of the fluid gave a hemolytic streptococcus. Patient 
was inunediately given a hypodermoclysis of 2000 cc. of 5 per cent glucose 
in saline. The next day the patient was worse ivith the temperature rising 
to 105° F. White blood cell count dropped to 5900 with 95 per cent 
neutrophils red cell count was 3,990,000 ivith 65 per cent hemoglobin. Blood 
culture taken again was sterile a week later. Following negative con- 
junctival and intracutaneous tests to horse serum, patient was given 20 000 
units of scplet fever antitoxin intramuscularly. She was also given a hj'po- 
dermoclysis of 1000 cc. of 5 per cent glucose in saline, followed by an infusion 
of 500 cc. of 10 per cent glucose in saline. Immediately foAoiiing the 
administration of the infusion, the patient had a mild rigor, lasting about 
15 minutes, and appeared much worse. She died 21 hours later, ha^'ing a 
temjierature of 109° F. Necropsj’^ could not be obtained. 

Discussion. Except for a small contribution which bacteriology 
has made, there has not been anything really added to further 
the knowledge of this condition since Breton wrote liis essay in 
18S8. The signs and sxnnptbms as well as the etiology, pathology 
and treatment were fully described by him. Diarrliea, which had 
occurred in both of his patients, was the symptom lie liad stressed 
the most. The authors of the other cases, with two exceptions, did 
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not even mention this symptom. On tlie other hand, we noticed 
it in 2 of our 3 cases. 

An interesting question suggests itself in the endeavor to solve 
the mode of transmission of the etiologic factor. How does the 
peritonitis arise if there is no local abdominal focus to be foimd? 
The various pathways to be considered are the blood stream, 
lymphatics, or direct extension either from the mouth or from the 
genital cliannels. Flexner," who considered a primary peritonitis 
to be an infection arising either from the blood stream or the lym- 
phatics, stated that it occurred only as a terminal event, following 
a prolonged illness. This correlation apparently does not seem to 
fit any of these reported cases, except one of ours, as they evidently 
had all been in good health prior to the onset of the scarlet fever. 
This appears to be substantiated by authors (Grawitz,® Herren- 
schmidt,^® Rabinowitz,^® and Schwartz®^ in their writings on primary 
streptococcic peritonitis, a condition, though highly similar, yet 
occiuring ever so much more frequently. They favor the hemato- 
logic route as being the transmitter of the etiologic factor. Kimzel,” 
through his gross pathologic, microscopic and bacteriologic studies, 
believes that he has disproved the gastric and intestinal origin, for 
he failed to find any intermediary abdominal focus, as his cultures 
of the appendix, uterus, spleen, intestines, tubes and ovaries were 
sterile, whereas those of the peritoneal exudate and nasopharynx 
showed streptococcus. He claims that this is absolute evidence of 
blood stream infection. On the other hand, although Ave are inclined 
to consider this route the most likely, it does not appear to be 
the exclusive one, for out of a series of 5500 cases of scarlet fever 
there were 42 cases whicli had a hemolytic streptococcemia during 
life, but only 1 of these shoAved a general peritonitis at autopsy. 
Such an infrequency AA'ould tend to indicate a none too Ioay, if not 
a high, resistance-coefficient on the part of the peritoneum against 
any pre-agonal or agonal infection from the blood stream. Moreover, 
the several blood cultures taken from our other 2 cases AA'cre all 
sterile. This Avould tend to discredit the hematogenous route, 
although it AA'ould not disproA’e it, for not infrequently, eA'^en if the 
blood stream is not sterile, one is not able to obtain from blood 
taken out of a peripheral Amin a sufficient number of organisms to 
yield a positiAm culture.^® The other AATiters apparently did not 
take any blood cultures as not a single Amter even mentioned them. 
If the lymphatics are the conAmyors, they can be palpated cither 
by rectal examination or during a laparotomy, or both, and also 
on the postmortem table, procedures each of Avhich Ave had the oppor- 
tunity to A'crify on 2 cases which Avill be published later. 

Favoring a direct e.\tension appears to be the Avork of hTcCartney,'® 
Avhn recovered from peritonitis in monkeys the same strain of pneu- 
mococcus that he had introduced into the Arngina 3 days previously, 
and by both bacteriologic and pathologic studies shoAA'cd tliat the 
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orgiinisni pjissed l)y way of tlie uterus aiid tubes without caus- 
ing any appreciable local inflanuuation. hroni this investigation 
he concluded that primary pneumococcus peritonitis^ in the female 
arises from the genital route. To a certain degree his work might 
be given some credence statistically by the slight increase of the 
incidence of this condition in the female (Ehringer/ Eischbieth^^). 
The latter reported that out of 57 eases of primary pneumococcus 
peritonitis which he had collected, the incidence was slightly higher 
in the female under 10 years of age. Because all of his strepto- 
coccus peritonitides had occurred in the female, Armstrong^ insisted 
that the Fallopian tubes were the path of the invader. But his 
series was limited to only a few cases. Nothnageh® stated that 
the streptococcus was swallowed with the sputum and by Avan- 
dering out through the stomach wall reached the peritoneum. 
Touraine and Fenestre considered it due to presence of the eruption 
on the peritoneum or in the lymphatics and they claim that it 
ought to be differentiated from secondary peritonitis occurring 
during the desquamating period, v'hich is grave. It might be added 
here that there might be a question vdiether Touraine and Fenestre’s 
case Avas a true case of general peritonitis, as the patient recovered 
so rapidly, being almost symptom-free the fourth day. 

Out of the total of 19 cases of primary peritonitis associated Avith 
scarlet fever only 1 Avas reported as having a vaginitis, the smear 
from which showed Gram-positive cocci. Furthermore, the differ- 
ence of incidence in the sexes is not remarkable. So AAdiat part 
direct extension may play in this condition remains unsolved, 
although it must remain as a consideration. Is it possible that in 
these few cases the peritoneum had lost its resistance to infection, 
or is it originally weak, having a congenital or acquired predisposi- 
tion to hemolytic streptococci? Or is it a certain type of organism 
having a specific affinity for the peritoneum which cannot as yet 
be differentiated by the present bacteriologic and immunologic 
means? 

From the pathologic vicAvpoint, there is at first a generalized 
vascular congestion which is more marked on the visceral peri- 
toneum and greater omentum (Breton) than on the parietal, with 
little or no deposition of fibrin. The fibrinous exudate forms adhe- 
sions between the intestines which soon (24 to 48 hours) accumulate 
rapidly to form a thick fibrinopurulent exudate simulating a 
pseudomembrane of varying dimensions, at times as much as J inch 
in thickness. Simultaneously, an excess amount of fluid is formed, 
thin and serous at first, than seropurulent yellowish to green tinged, 
and finally purulent. The fluid is not very abundant, although 
occasionally, as in the first case cited, a large effusion may be 
present, the fluid gushing forth under marked pressure as soon as 
the abdominal cavity is opened. Histologic sections of the thick, 
fibrinopurulent exudate sh'oAv a great preponderance of neutrophils 
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while those of the peritoneum show an acute inflainmatory pro- 
cess, fully described under Case 3. Similar if not identical findings 
have been reported by the WTiters on primary streptococcic perit- 
onitis, as Herrensclimidt and others pre^^ously mentioned. The 
appendix is grossly normal except for similar exudate on the serosa, 
or if no exudate is present there is only a vascular congestion of 
the serosa. Cultures in the various cases from the literature are 
not accurate except in 3 of the cases. However, the others all 
state that the streptococcus is the secondary invader; although 
whether they had attempted to culture or examine the organisms, 
the majority of the writers do not state. 

Referring to treatment, Breton first recommended paracentesis 
when the fluid was purulent, and repeated when necessary and, if 
the fluid persisted, laparotomy. However, how he came to this 
mode of treatment (he did not use it on either of his patients) he 
did not relate, nor did he state whether it had ever been used by 
anyone else. A few, as Ruppaner,-® claim that there is no reason 
to operate as there is no abdominal focus. But how the body could 
take care of such thick plaques of fibrinopurulent exudate as we 
found in one of the cases, appears to be a question. Besides, there 
is a peril, and a rather constant one, that one or more of these adhe- 
sions might cause an intestinal obstruction, as reported by Fjelde. 
However, the results of the treatment are the most con\nncing, for 
of the 6 patients who recovered, all had external drainage of the 
peritoneal cavity except one. “Ubi pus, ibi evacuo.” 

Conclusions. A review of the literature shows that primary perit- 
onitis complicating scarlet fever is a rare occurrence of grave prog- 
nostic import. 

Three cases of this natirre which had developed in a series of 
5500 cases of scarlet fever occurring at the Willard Parker Hospital 
from 192S to 1932 are here reported. 

The etiology, pathology and treatment of this condition are 
discussed. 
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TYPHOID ABSCESS OF THE BREAST. 

By S. W. Sappington, M.D., 

PATHOLOGIST, UAIINEMANN HOSPITAL, PHILADELPHIA. 


As typlioid fever becomes more infrequent, its complications and 
sequelse occur correspondingly rarely and one of the rarest compli- 
cations, mastitis, is more or less a curiosity. Mastitis usually 
develops at the close of typhoid fever or during convalescence, and 
is bilateral in about half the cases according to McCrae* and in 
about one-third according to Madelung.^ It is a mild and minor 
complication. It may occur in males though this is very unusual 
according to most writers. However, it was present in 1 male out 
of 4 cases observed by McCrae,^ and Curschmann^ mentions 2 
examples of slight mastitis in males. 

As to frequency, Berg‘‘ reported 4 instances among 1626 cases of 
typhoid fever; Schultze® found 2 cases in 2580 typhoid fever patients, 
and McCrae^ noted 4 cases of mastitis (2 suppurative) in a series 
of 1500 typhoid patients. The Index Medicus, from 1924 to 1931, 
inclusive, lists only 2 reports of typhoid mastitis or abscess, 1 case 
by Snoke and Goforth® (1926) and a report of 2 cases by Cattaneo.'^ 
Madelung^ reviewed the matter in 1917 and found 30 cases, 26 of 
which he considered authentic. Suppuration in typhoid mastitis is 
rare according to Cattaneo,'^ though McCrae^ states that it develops 
in half the cases. When pus does form, the typhoid bacillus has 
not always been sought or found. In Madelung’s^ 30 cases bac- 
teriologic examinations were made in only 7 patients. In 2 of 
these the typhoid bacillus was not recovered, in 2 others it was 
found along with the staphylococcus and in 3 cases it was found 
in pure culture. In Snoke and Goforth’s® case the typhoid bacillus 
was cultured from the pus of the amputated breast and later from 
the wound. The organism was cultured from that 1 of Cattaneo’s'^ 
2 cases which showed bilateral involvement by squeezing a little 
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seropus from the left nipple, after punctures of the breasts had 
failed. 

The case herewith reported gave conclusive bacteriologic evidence 
of the condition, and occurred, which is unusual, in a virgin breast. 
It is also worthy of note that while the early blood culture was posi- 
tive, the many agglutination tests and cultures of urine and feces 
were negative up to the time of the abscess formation. In this 
respect the rase resembles that of Snoke and Goforth,® which had 
an early positive blood culture but repeated negative Widals and 
feces cultures. The possible method of infection, mentioned in the 
history, is also worthy of consideration. 

Report of Case.-^S. M., white, female, aged 22 years, single, telephone 
operator,_ was admitted to the Hahnemann Hospital, March 14, 2 weeks 
after a visit to a seashore resort. Her symptoms were general and vague, 
the most specific being a dry cough and slight headache. She remained in 
the hospital 1 month, at the end of which time no conclusive diagnosis was 
reached, though numerous phj'sical, laboratory and roentgenologic exami- 
nations were made. During the month the temperature ranged from 98° or 
lower in the morning to 99° F. at night, and the 2 days before her discharge 
her temperature was normal. Sputum and tuberculin tests were negative. 
There was no anemia and the leukocji.e count was 7000. A tjTihoid agglu- 
tination test was not done. During her stay in the hospital she was idsited 
by a woman friend whose sister was at that time iU in the hospital vith 
typhoid fever. Tlus incident may. have some significance because this 
woman and another sister were later admitted to the hospital with t3yhoid 
fever. That is, 3 sisters (one of them the p^e^’ious visitor) were sick in the 
hospital with typhoid fever and 1 of them died. 

After her discharge the patient remained home for 10 daj's, during which 
time her general feeling of illness increased and she developed a constant 
severe headache. She was readmitted to the hospital April 25 with a tem- 
perature of 104°. Her fever continued between 103° and 104° for a week, 
after which it gradually dropped during the second week to 102°, where it 
remained for the third week. After this it slowly approached nomal, which 
was reached on May 21. During the febrile period and especiallj' in the 
earlier part, the patient was markedly toxic. The leukocyte count on the first 
4 day's of the second admission averaged 6000. Typhoid and paratyphoid 
agglutination tests were done April 27 and 28, May 11 and 19 and June 7; 
and were all negative. But a blood culture taken April 27 showed a pure 
growth of typhoid bacillus. During May, numerous cultures of stool and 
urine were negative for typhoid. The agglutination test for undulant fever 
was negative. Urinalyses showed nothing but occasional albuminuria. 
Another blood culture on May 17 was negative for typhoid. On account 
of the numerous negath'e agglutination tests and the negative cidtures of 
stool and urine the clinicians ivere inclined to look askance at the diagnosis 
of typhoid fever in spite of the early single positive blood culture. 

After the temperature reached normal on May 21, it remained so for a 
week and the patient seemed convalescent. On and after May' 28 the 
temperature showed a slight rise evening to between 99° and 100 and on 
June 4, the patient first complained of a small, markedly tender, indurated 
focus in tlic upper, outer quadrant of the left breast. This tcndeniess 
remained, the induration increased and in 2 weeks the part became reddened 
and plainly' suggested suppuration. On June 19 the abscess was incised 
and drained thick, yellow creamy pus. Spreads and cultures were made at 
once. The sjirend showed numerous jius cells but no bacteria. 1 lie culture 
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in 24 hours showed a short, Gram-negative motile bacillus. Tlris organism 
fermented glucose with acid but no gas formation and formed neither acid 
nor gas with lactose. The organism was strongly agglutinated^ by the 
patient’s serum in a dilution of 1 to 200 and also in the same dilution by a 
positive typhoid serum. The identification of the organism as a typhoid 
bacillus was therefore regarded as satisfactory. The patient’s serum at 
tliis time (May 18) also agglutinated stock typhoid bouillon cultures. 
Following the opening of the abscess it rapidly healed and further cultures 
from the wound were negative. The patient left the hospital apparently 
well on July 5. 

Summary. A case of typhoid mastitis in a virgin breast ter- 
minated in suppuration, and from the pus the typhoid bacillus was 
obtained in pure culture. The rarity of the condition is discussed. 
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Les Poisons du Bacille TuBERCUEEtrx et les Reactions Cellulaikes 
ET Humorales dans LA Ttjberculosb. By Dr. Jean Albert-Weil, 
Chef de Clinique Mddicale adjoint la Faculty de mddecine de Strasbourg, 
Ancien Interne des Hopitaux de Strasbourg. Preface by Professeur A. 
Borrel. Pp. 327; 6 illustrations. Paris; J.-B. Baillike et Fils, 1931. 

This book ip to a_ great extent a compilation of the studies of a number 
of American investigators on the chemical composition of the tubercle 
bacillus and the biologic reactions induced by the different chemical frac- 
tions. The four main divisions deal with the chemistry of the tubercle 
bacillus, the antigenic_ nature of the various fractions and the cellular 
reactions in tuberculosis, the biologic action of the various fractions, and 
the general conception of the pathogenesis of tuberculosis. The author 
has simplified the subject matter by the introduction of several tables, 
which summarize respectively the inethod of preparation and the biologic 
action of the various chemical fractions of the tubercle bacillus. The fact 
is stressed that the newer knowledge of the chemistry and action of the 
fractions of the tubercle bacillus are based on cultures grown on media of 
knovTi chemical composition. J. A. 


Clinical Endocrinology op the Female. By Charles EIazer, M.D., 
F.A.C.S., Assistant Professor of G 3 mecology and Obstetrics, Graduate 
School of Medicine, University of Pennsylvania, etc., and Leopold 
Goldstein, M.D., Demonstrator of Obstetrics, Jefferson Medical College, 
etc. Pp. 519; 117 illustrations. Philadelphia: W. B. Saunders Com- 
pany, 1932. Price, S6.00. 

In tliis book the authors have correlated their laboratory and clinical 
investigations of alterations in the function of the several glands of internal 
secretion. The}' have also included a comprehensive, yet critical, rekew 
of the man}' outstanding discoveries of recent years in this field. This 
monograph, the result of their labor, gives us an understanding of the present- 
day conception of the subject. 

One by one the various glands have been taken up wth a thorough con- 
sideration of the recent ideas of their physiolog}', complex inter-relation- 
ships, alterations and diagnosis of dysfunctions. 

The subject of menstruation, the disorders of this phenomenon and the 
therapy of such disorders, forms a very large and interesting section of the 
book. It is introduced by a consideration of the blood teste for the various 
hormones. The authors are ekdently conknced, in opposition to the Anew 
of Zondek and others, of the indmduality of the anterior pituitary hormone. 
The contrast in the etiolog}' of functional bleeding at puberty and at the 
menopause is clearly brought out. It cannot be said that any overenthu- 
siasm for commercial biologic preparations characterizes the chapter pn 
therapy. The indications for the potent and easily available anterior 
pituitary hormone are given. The authors are justly cautious in their 
discussion of low dosage irradiation of the pituitary and ovar}'. 

The hormonal aspects of sterility, pregnancy, parturition, and_ lactation 
siiininarizc coiicisch' recent theories and e.xperimente, and their clinical 
apjilieatioii. The oiitetanding jiractical laboratory jirocedure of this new 
work, the diagnosis of jiregiiaiicy by the use of test aiumals, is offered in 
detail, in its various modilications, as a guide to technicians. Two beau- 
tiful colored jilates by McNctt are found here. 
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This is all excellent book in a comparatively new lickl of medicine and 
will stand as a present measure of what has been recently learned, while 
the authors and others continue their investigations. 

A final remark must note the voluminous bibliographical index and refer- 
ences indicative of the close scrutiny which the authors have made of the 
literature. P. W. 


The Chemistry of Tuberculosis. By H. Gibeon Wells, M.D., Ph.D., 
Director of the Otho S. A. Sprague Memorial Institute, and Professor of 
Pathology in the University of Chicago, and Esmond R. Long, M.D., 
Ph.D., Director of the Laboratory of The Henry Phipps Institute for 
the Study, Treatment and Prevention of Tuberculosis, and Professor 
of Pathology, University of Pennsylvania, formerly Professor of Pathology 
in the University of Chicago, Pp. 481; illustrated with tables. Second 
edition thoroughly revised. Baltimore: The Williams & Wilkins Com- 
pany, 1932. Price, $7.00. 

The progress of research in tuberculosis, and especially with mycobac- 
teria, since the first edition of this book has necessitated extensive revision 
or expansion. This is particularly true of the section on “the chemistry 
for acid-fast bacteria.” The fruitful research stimulated in this field by 
the National Tuberculosis Association is thoroughly discussed and reviewed. 

The book is truly “a compilation and critical review of existing knowledge 
on the chemistry of the tubercle bacillus and its products, the chemical 
processes in the host, and the chemical aspects of the treatment of tuber- 
culosis.” 

This edition is carefully arranged and clearly written, and will continue 
to be a valuable reference work to those engaged in laboratory studies on 
mycobacteria, or concerned in the treatment of tuberculosis. 

H. R. 


The Use of Lipiodol. By J. A. Sicard, Late Professor in the Paculty of 
Medicine, Paris, and Physician at the Necker Hospital, and J. Porestibr 
(Aix-les-Bains). Pp. 235; 50 illustrations. New York: Oxford Uni- 
versity Press, 1932. Price, $4.00. 

An excellent authoritative treatise by the men who have been the pioneers 
in the development of iodized oil for diagnostic and therapeutic purposes. 
This book is short and concise, yet comprehensive, bringing together for 
the first time the varied applications of lipiodol as an aid in diagnosis. It 
deals with lipiododiagnosis in the central nervous system, the broncho- 
pulmonary system, male and female generative organs, urinary tract, blood- 
vessels, abscesses and sinuses, the paranasal sinuses, lacrymal ducts, mis- 
cellaneous applications and the estimation of secretory activity of the 
stomach. In the concluding chapter lipiodotherapy is discussed. There is 
a lengthy bibliography devoted primarily to foreign references. The illus- 
trations are excellent. Recognizing the importance of proper technique in 
the successful use of lipiodol, special emphasis is placed upon this aspect 
of the subject. This book will be of considerable value to the various spec- 
ialists who have occasion to use lipiodol but will be of greatest benefit to the 
radiologist whose necessary interest in all branches of medical practise 
makes it essential that he have a ready reference work on this important 
adjunct to his art. K. K, 
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A Descriptive Ateas of ILvdiographs. By A. P. Beutvostle, M.B., 
Ch.B., F.B.C.S.Ed. Second edition, revised and enlarged. Pp. 552; 
767 illustrations. St. Louis; The C. V. IMosby Company, 1932. Price, 

oo rrr\ ' x ^ j j 


This book is primarily intended for the clinician; the radiologist will 
find it of bttle value. It consists of a collection of roentgenograms showing 
the diversified conditions in which the Roentgen raj' may be of value in 
diagnosis. Each roentgenogram is accompanied by a short descriptive 
note which states in a concise manner the essential features depicted in the 
radiograph. No attempt is made to teach roentgenologic interpretation. 
Great care has been exercised in the selection of material and the illustra- 
tions made therefrom are .e.xceUent. One cannot help but be impressed 
by the enormous role that radiology is plajing in the practise of modern 
medicine. This fact, wliich is well established in this volume, appears to 
be the sole purpose of this work. K. K. 


Functional Disturb.ances op the Heart. B5’ Harlow Brooks, jM.D., 

Attending Physician, Fourth Medical Sernce, BelleAiie Hospital, etc. 

Pp. 2SS. Philadelphia; J. B. Lippincott Company, 1932. Price, S5.00. 

The book presents the personal observations of the author “during 
many active years of practice." It deals primarily with "the methods 
which have proven themselves useful in his experience, both in the recogni- 
tion and in the treatment ” of functional disorders of the heart. It is designed 
to_ "give, for the assistance of other practitioners, the fruit of his years of 
clinical study of these problems.” 

A book of this tj^pe usually contains a certain number of statements 
which ma}'- not be entirely scientifically proven or even have the major 
weight of the e\ddence in opposition. However, the clinical descriptions 
and the ad\dce as to management of these patients vill doubtless be helpful 
to practitioners of medicine. The author's wide experience makes him 
eminently capable of understanding the psychologic aspects of these dis- 
orders. F. W. 


The C.(Vrdiac Output of jMan in Health and Disease. _ By Arthur 
Grollman, Ph.D., jM.D.j Associate Professor of Phj-siologj' in the 
Medical School of the Johns Hopkins University. Pp. 325; 14 illustra- 
tions and 57 tables. Springfield, 111.: Charles C Thomas, 1932. Price, 
S4.00. 

This monograph, the first to cover this very active field of research, 
contains a detailed description of the author’s methods and a critical 
rewew of the literatiue, the completeness of which is attested bj' the 483 
titles in the bibliography. Thus an account is given of the normal physi- 
ologic variations in the cardiac output and of the effect of drugs and physical 
therapeutic measures. The findings in certain types of cardiac disease are 
also given. ,. 

The author believes that his method vdll accurately measure the caruiac 
output of man under most conditions, and its results, as well as tliosc 
obtained bj' other methods, are discussed from this point of ” '‘Ctner 

the method is as accurate as the author believes might well be deb.atccl. n 
any event, the book will prove most useful for workers m this held, ana to 
clim'cians interested in circulator^' pl^-siology. Nothing of iinmediatc 
practic.al value has as yet been derived from these studies. J. >-•, <'R. 
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Prospecting for Heaven. By Edwin E,. Embeee. Pp. 185. New 

York: The Viking Press, 1932. Price, $1.75. 

In the novel guise of four evening conversations between eight inter- 
locutors, this book entertainingly presents a collective opinion as to what 
may be expected of the “Mental Sciences” in harnessing the tremendous 
material now at our disposal “for the creation of a possible heaven on 
earth.” In addition to the editor and a mythical Chinese philosopher, the 
talkers are C. M. Hincks, an internationally known psychiatrist, Victor 
Heiser, the sanitarian, Charles Judd and Franz Alexander, psychologists, 
and Howard Odum and Margaret Sargent, sociologists. While the conversa- 
tions obviously did not take place as recorded, the contributors have cer- 
tificated that they convey accurately “some at least of our ideas as to 
possible scientific steps to the good life.” The skillful weaving into con- 
versational form— a sort of semiscientific Heptameron — of descriptions 
of the evolution of the mind, chief types of insanity, principles of psycho- 
analysis, “tools of wisdom,” the art of li\dng together, and various “cross- 
roads to heaven” must be read in full to be appreciated. Neither can the 
various constructive suggestions even be indicated here. Stimulation to 
further thought as well as a measure of satisfaction toward the reconciliation 
of scientific progress with human limitations may be guaranteed to the 
reader. E. K. 


Handbook op the Vaccine Treatment of Chronic Rheumatic Dis- 
eases. By H. Warren Crowe, D.M., B.Ch. (Oxon.), M.R.C.S., 

L.R.C.P., Director of the Charterhouse Rheumatism Clinic, etc. Pp. 

79. Second edition. New York; Oxford University Press, 1932. 

Price, 80c. 

During the 2 years since the first edition of this handbook appeared, 
the author’s methods have been modified by further reductions in dosage, 
bringing the initial dosage at times as low as 100 bacteria. There is abun- 
dant evidence in the author’s experience to indicate that the range of dosage, 
seldom above 10 million bacteria, is more efficient than larger doses. These 
doses elicit reaction phases in arthritis (“Reaction, Response and Relapse”) 
such as do not appear following the larger ones. The first, an aggravation 
of ssnnptoms within the first 48 hours, is detrimental and to be avoided by 
suitable further reductions in dosage. The second is the desired alleviation 
of symptoms and promptly follows a suitable dosage. The third, a return 
of symptoms after a period of relief, indicates that the dosage must be 
repeated. 

These reaction phases, their interpretation, and the ultimate results of 
treatment are identical with those appearing after the injection of water- 
soluble extracts of single strains of streptococci in even smaller doses, as 
developed independently in this country in the treatment of chronic 
arthritis. This weakens the author’s argument for the specificity in a par- 
ticular patient of at least one of the 155 strains of streptococci entering 
into his polyvalent vaccine. With doses of 100 bacteria from a polyvalent 
vaccine containing 155 strains, on a pure mathematical basis, one could 
not expect to have included in each dose even a single bacterium of the 
one or several strains specific in a given patient. Constancy of clinical 
responses with such doses argues against specificity of strain, or in favor 
of the essential elements being contained in solution in the menstruum 
suspending the bacteria. 

A recognized handicap in the treatment of arthritis with vaccines is the 
possibility of increasing a patient’s reactivity to it. This contingency 
may depend upon the author’s use of subcutaneous rather than intravenous 
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injection. It docs not occur after subcutaneous injections if doses sufficienth' 
small are emploj'^ed, but these can be obtained only through the use of 
soluble extracts. 

This handbook should be studied by everj"^ physician who uses products 
of streptococci in the treatment of clironic artliritis. The use of minute 
dosage, the recognition of the three phases of reaction and the interpreta- 
tion of them as presented in this handbook will assure a measure of success 
heretofore unobtained in the treatment of atrophic and hypertrophic 
arthritik J. S. 


Birth, Stillbirth and Infant Mortality Statistics for the Birth 
Registration Area op the United States, 1929. Fifteenth Annual 
Report. Pp. 373; illustrated with tables. Wasliington: United States 
Department of Commerce, Bureau of the Census, 1932. 

ORDIN..VRILY such Compilations as these are of little interest to the average 
indmdual, but the fact that the present report marks the last 3 'ear in which 
there was an increase in births over deaths in the United States will make 
this collection of statistics stand out as a prominent marker in our biologic 
history. From this time on it is probable that natalitj’^ will barely balance 
mortalitjL The equilibrium seems to have been reached from 30 to 60 
3 ^ears prior to the time of its predicted arrival. It is to be hoped that the 
deep si^ificance of the figures presented here vnll be made eindent to 
the medical public in a more digestible form in the hope that the number 
of stillbirths may be decreased and the infant mortality rate lowered. 

P. W. 


Laboratory Service and the General Practitioner. By Arnold 
Renshaw, M.D., B.S. (Lond.), D.P.H. (Manc. and Camb.), Director 
of the Laboratory of Applied Pathology and Preventive Medicine, 
hlanchester, etc. With an Introduction 63 ’^ Dan McICenzie, M.D. 
(Glas.), F,R.C.S.E. Pp. 267; 8 illustrations. New York; Oxford 
University Press, 1932. Price, 82.50. 

As a clinical pathologist, the author has experienced a need of a closer 
relationship between the clinician and the laborator 3 '' service following the 
rapid growth of this phase of patboJog 3 '- in modern medicine. Tlie cominon 
clinical conditions are listed, each accompanied b 3 ’’ a plan of investigation 
which should be undertaken to bring out the diagnosis. The helpful features 
of the book are the systematic manner in wliich the conditions are approached 
and the correlation of the ph 3 'Sical characters of certain specimens with 
objective pathologic findings. The latter phase, however, is very briefly 
covered. The interpretations of the tests for diagnosis vith discussions are 
also brief. The book does not contain an 3 ' details of technique. It is, how- 
ever, useful as a guide for the clinician in setting out a plan of investigation 
of a clinical condition -urith an interpretation of the results, J. B. 


Excitvbiiaty — A Cardiac Study. B3’’ W. Burridge, D.M., M.A. 
(OxoN.), Professor of Ph 3 'sioIog 3 ', Lucknow Universit 3 '. Pp. 208; 15 
illustrations. New York: Oxford University Press, 1932. Price, $3.85. 
A New Physiology of Sensation. B3'' W, Burridge, D.M., hi. A. 
(OxoN.), Professor of Ph 3 'siolog 3 ', Lucknow University. Pp. 70. New 
York: O.xford University Prdss, 1932. 

These two books attempt to present as a w’hole the author’s work on 
cardiac muscle and to relate it to more general principles; over half of the 
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references made are consequently to the author’s own work. While his 
contention, that experiments on enfeebled hearts with solutions far removed 
from those usually considered advisable are not only justifiable but illumin- 
ating, is warranted, any illumination provided proceeds from his facts 
rather than from their presentation. Our concept of excitation is not 
assisted by such a statement as “Muscle and nerve contain two sources of 
potential energy, the kinesiphores, which are the potentialities of a salt- 
colloidal s 5 ’’stem. The two Idnesiphores are calcium and . . . fineness 
of colloidal state with adequate salt adsorption.” But one cannot complain 
that lie is limited by orthodoxy; for instance, he states “It may be that the 
T wave represents, in part at least, antidromic impulses passing by nervous 
paths from ventricle to pacemaker.” The review of experimental evidence- 
in the first book may have some value. Language may be a means of clarify- 
ing thought or of submerging facts in a vast pile of terminology, and the 
scientist is too apt to be betrayed into the second usage; these books might 
provide a warning of this danger. H. B. 
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Publications of the Committee on the Costs of Medical Care. No. 21. Organ- 
ized Medical Service at Fort Penning, Georgia. By I. S. Falk, Ph.D. 
With Reports on Certain Phases of the Organization by David Riesman, 
M.D., Sc.D., and George P. Muller, M.D. Pp. 119; 2 illustrations and 
various tables. Price, 90 cents. No. 28. Surveys of the Medical Facil- 
ities in Three Representative Southern Counties. By C. St. C. Guild, 
M.D., Dr.P.H. With a Statistical Appendix on the Method of Selecting 
Representative Counties by I. S. Falk, Ph.D. Pp. 172; 9 illustrations 
and various tables. Price, Sl.OO. No. 24. The Incomes of Physicians. 
An Economic and Statistical Analysis. By Maurice Leven, Ph.D. 
Pp. 135; 20 illustrations and various tables. Price, $2.00. Chicago; 
The University of Chicago Press, 1932. 

The Tides of Life. The Endocrine Glands in Bodily Adjustment. By R. 
G. Hoskins, Ph.D., M.D., Director of Research, _ Memorial Foundation 
for Neuro-endocrine Research; Research Associate in Physiology, Harvard 
Medical School. Pp. 352; illustrated. New York: W. W. Norton & 
Co., Inc., 1933. Price, $3.50. 

The Department of State Conference Series No. 12. Sixth LUernational 
Congress of Military Medicine and Pharmacy and Meetings ofihe Perma- 
nent Committee. The Hague, Netherlands, June, 1931. Report of 
Commander William Seaman Baiotridge, M.C.-F., U.S.N.R., for the 
Delegation from the United States of America. Pp. 167; 1 illustration. 
Washington: United States Government Printing Office, 1933. Price, 

• $1.00 (cloth). 

Endocrine Medicine, Vol. IV. Bibliography, Indexes of Names and Sub- 
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Studies in the Experimental Production of Simple Goiter. — Webster 
{Endocrinol., 1932, 16, 617) recounts the sequenee of events that have 
led up to the loiowlege that tliere are certain food substances which, 
given to the exi^erimental animal, are capable of producing goiter. 
Succinctly, it was noted in the course of some studies of experimental 
syphilis at the Johns Hopldns Medical School that some rabbits were 
developing a goiter when they were on a stock diet of 200 gm, of cabbage 
daily plus 50 gm. of hay and 50 gm. of oats once a week. Practically 
100 per cent of the rabbits who were in the laboratory for over 40 days 
developed thyroid glands which were much above the normal weight. 
It became apparent that cabbage was the responsible factor for the 
production of these goiters. If the rabbits were fed hay and oats the 
thyroid enlargement did not appear. Control experiments were carried 
out to see if it was possible that other factors played a r6le in the pro- 
duction of the goiters. It was found, moreover, that the addition of 
7.5 mg. of iodin to the goitrogenous diet protected rabbits for over a 
year at least. The animals developed goiter in direct relationship to 
the duration of the feeding experiment, the degree of hyperplasia run- 
ning level with the duration of the diet. It was noted that goiters 
were more easily produced in winter than in summer. It was believed 
that iodin lack might have some bearing upon the cabbages, but the 
goitrogenic agent was found to be much more powerful than the iodin 
deficiency. Other vegetables, such as Brussels sprouts and cauliflower, 
were likewise found to be goitrogenic. There are certain mechanical 
ways of treating cabbage to increase or decrease its goiter-producing 
power. These studies indicate a method whereby it is possible to 
produce goiter experimentally and open a field in which pathologic 
goiters may be controlled. 'The general summary of the author points 
out that the goitrogenic substance is probably a cyanid which produces 
a depression of tissue oxidation. Compensation is brought about by 
the overproduction of the activator of overproduction, thyroxin, which 
in turn brings about a relative iodine insufficiency with subsequent 
hyperplasia of the thyroid. Further investigation in the cause of 
goiter, it is suggested by the author, must be directed toward discovering 
the inherent disturbance in the animal organism which is capable of 
producing a relative iodin insufficiency. 
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The Extracardiac Anastomoses of the Coronary Arteries.— In a series 
of experiments that were carried out by Hudson, SIoritz and Wearn 
(J. Exj). Med., 1932, 56, 919), a colloidal suspension of carbon particles 
was injected into the coronary arteries of human hearts removed at 
autopsy. In most instances the method found satisfactory was to 
remove tlie thoracic organs, the diapliragm and the abdominal viscera 
together, particular care being taken to keep the pericardium intact 
around the great veins. A 3 per cent solution of lamp black and 5 per 
cent acacia was tlien injected and tlie specimen placed in 10 per cent 
formalin for 24 hours. Thirty-one specimens in all Avere studied. It 
Avas found that there were extensive anastomoses of the auricular 
branches and tlie coronary branches to the pericardial fat AA'ith the 
pericardiophrenic branches of the internal mammary arteries and 
the mediastinal, pericardial and other branches of the aorta. BetAA'een 
the cardiac and the extracardiac vessels around the ostium of the 
pulmonary A^eins were most extensive anastomoses. The injection 
mass could be demonstrated to have passed not only from the coronary 
arteries and into tlie vessels of certain structures, but it was also pos- 
sible to demonstrate heart vessels injected from tlie thoracic branches 
of the aorta. The authors believe that this rich potential extracardiac 
coronary collateral circulation may be significant in compensating for 
sclerotic changes in the larger branches of the coronary arteries. 


Precocious Development of Sexual Characters in the Fowl by Daily 
Injections of Hebin.— These reports of Domm and Van Dyke {Proc. 
Soc. Exp. Biol, and Med., 1932, 30, 349) deal Avith the effect of tlie daily 
administration of hebin, a purified gonad-stimulating hormone pre- 
pared from sheep pituitary glands. In tlie first report the preparation 
Avas given to light broAvn Leghorn cocks and their juvenile sex character 
changes Avere studied largely by tlie head furnishings, which were 
measured at regular intervals. The treated cocks remained in good 
physical condition despite the daily injections of from 4 to 32 rat 
units over a period of 14 to 36 days. The first effect obserA'ed occurred 
in some instances as early as 48 hours after injections began, as a pro- 
nounced stimulation of head furnishings. These began rapidly to 
increase in size and the young cocks soon Avere attempting to croAV. 
The autopsies reA'ealed hypertrophy of the testes in the treated indi- 
viduals, which Avere larger and heavier than in the untreated birds. 
The thyroid glands were likeAvise larger and heaider. Other organs did 
not shoAV any significant change, but distinct histologic modifications 
were found in the testes of the experimental birds. These observations 
confirmed Domm’s previous work. It is assumed that the injected 
gonad-stimulating hormone acted directly on the thyroids and gonads 
and that the precocious dcA-elopment of the testes accounts for the 
development of other sexual characters. In tlie second paper, which 
has to do with the female bird (p. 351) there is no'ted likewise the 
phenomenal growth of head furnishings together Avith the considerable 
hj'pertrophy of the ovaries as contrasted AA’ith the controls. Here again 
the tlLAToid shoAA’cd perceptible hjTpertrophy. It is assumed that the 
injcctcfl gonad-stimulating hormone in the stimulation of the gonads 
brought about a precocious endocrine, rather than gjunctogcnetic, 
functioning rcsjionsiblc for the dcA’cIopmcnt of the other .sexual 
characteristics. 
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Serum Amylase and the Diagnosis o£ Pancreatic Disease. — Diseases of 
the pancreas, other than diabetes, are counted among the most difficult 
of the abdominal diseases from the standpoint of diagnosis. In an 
attempt to diagnose surgical lesions of the pancreas more accurately, 
a variety of laboratory tests have been proposed only later to be dis- 
carded. Several decades ago Cammidge {Lancet, 1904, 1, 782) reported 
a test which was supposed to give accurate evidence of disease of that 
portion of the gland having to do with its external secretions. It was 
used extensively at the time but now is of purely historical interest. 
Numerous investigators have attempted to study the enzymes present 
in tlie duodenum as a means of determining the pancreatic function. 
The difficulties of such studies are evident and, as would be expected, 
they have not been of any real value in diagnosis. 

In 1846 Magendie {Gaz. viM. de Paris, 1846, 1, 734) demonstrated 
the presence of amylase in the blood serum. Since then many attempts 
have been made to correlate the amount of this enzyme in the blood in 
various diseases of the pancreas. Since the enzyme is excreted in the 
urine, attempts have been made to study the urinary amylase for a 
similar purpose. 

During the past few years several attempts have been made to 
determine, under optimum conditions, whether serum amylase studies 
are of diagnostic value in differentiating surgical disease in the upper 
abdomen. Davison Johns Hopkins Hosp., 1925, 37, 281) has 

published a method for the determination of serum amylase activity 
which has been used either as originally described, or with modifica- 
tions by several groups of workers. 

The work of Elman and Graham in this field marked the first serious 
attempt by surgical investigators to enter this very important field. 
Elman, Abneson and Graham {Arch. Surg., 1929, 19, 943) and Elman 
{Arch. Ini. Med., 1931, 48, 828) have studied the amount of amylase 
in the serum in patients and have correlated the data which they 
obtained with the findings at operation or autopsy. They concluded 
that the determination of the serum amylase is of undoubted value in 
determining the presence of suspected pancreatic disease. Shortly 
after Elman’s first paper, Wakefield, McCaughan and McVicar 
{Arch. Ini. Med., 1930, 45, 473) published a similar study using similar 
methods (Elman and McCaughan, Arch. Int. Med., 1927, 40, 58) for 
the determination of the serum amylase, and came to nearly opposite 
conclusions, in that they could find no correlation between the serum 
amylase content and the extent of the disease of the pancreas. 

Popper and Selinger {Wien. Min. Wchnschr., 1928, 41, 199), Popper 
{Deuisch. med. Wchnschr., 1929, 55, 1712) and Polacco and Pecco 
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{Klin. Wchnschr., 192S, 7, 1SG7) have published similar studies in tlie 
European literature. The first authors found the determination of 
serum amylase of some value in making a diagnosis of pancreatic dys- 
function. Popper, however, found an increase in tire blood amylase 
after gastric resection which he believed may have been due to injury 
to the pancreas during the operation, since the amylase value returned 
to normal wdthin a few days. Polacco and Pecco found an increase in 
the serum amylase in 32 per cent of patients ndth gastric or duodenal 
ulcer and in 42 per cent of patients with acute biliary tract disease. 

The difficulties encountered in evaluating such studies is evident 
from the fact tliat the same type of study has been used as a test of 
kidney function by Harrison and Lawrence {Lancet, 1923, 1, 169), 
B/EID {Brit. J. Exp. Path., 1925, 6, 314) and othere. In the presence of 
severe renal disease the serum amylase is increased. Furthermore, 
Moeckal and Rost {Ztschr. Physiol. Chem., 1910, 67, 433) reported 
an increase in the diastatic activity of serum in diabetes mellitus. 
More recently, Reid and Myers (J. Biol. Chem., 1933, 99, 607) have 
confirmed tliese observations. 

If the clinical interpretations of serum amylase determinations are 
involved and difficult to evaluate, the results obtained from experi- 
mental animals are no less confusing. Milne and Peters {J. Med. 
Res., 1912, 26, 415) and others have found that pancreatectomy causes 
an increase in the serum amylase, while Reid and Narayana {Quart. 
J. Exp. Physiol., 1930, 20, 305) found little or no change, and Otten 
and Galloway {Am. J. Physiol., 1910, 26, 347) found that pancreatec- 
tomy caused a fall in the serum amylase. Recently, Zucker, New- 
BURGER and Berg {Am. J. Physiol., 1932, 92, 209) and Reid, Quigley 
and Myers {J. Biol. Chem., 1933, 99, 615) have confirmed the findings 
of Otten and Galloway. Ligation of the pancreatic ducts causes a 
sudden and marked increase of the serum amylase according to Johnson 
and WiES {J. Exp. Med., 1932, 55, 505), Zucker, Newburger and Berg, 
and Wolff and Holt (impublished data from this laboratory). This 
increase persists for only a few days and is then followed by a period 
in Avhich tlie serum amylase values are below those present prewous 
to ligation of tlie duct. Zucker, Neivburger and Berg, in contrast to 
the results of Elman and McCaughan found that drainage of the 
pancreatic ducts results in similar changes to those found after ligation 
of the pancreatic ducts. 

There is no doubt from the extensive data in the literature that the 
amount of serum amylase varies coincident vdth pathologic changes in 
the pancreas. Since tlie serum amylase follovdng pancreatic duct 
obstruction may be increased, decreased or normal, depending on tlie 
lengtli of time which has elapsed following the onset of tlie obstruction, 
it is difficult to see how single determinations ivill give a clear picture 
of the changes occurring in the pancreas. However, a normal blood 
diastase which remains normal for several days ivould tend to exclude 
the pancreas. Surely, in those cases in which serum amylase determina- 
tions are made as an aid to diagnosis, the interpretation must be made 
in the light of other findings. As a test of disease of the pancreas it 
has not proven to be specific. Further studies along the line of those 
made by Elman and his co-workers may throiv additional light on 
the subject. 
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The Treatment of Myasthenia Pseudoparalytica With Glycocoll.— 
Remen {Deutsch: ined. Wclmsclir., 1932,^68, 889)JpresentsJa vep'^ brief ' 
note recording the favorable effects observed by^him in 2 patients to 
whom oral daily doses of 10 gm. of glycocoll were administered con- 
tinuously for periods of 2 months or more. The treatment is based upon 
the fact that glycocoll is capable of restoring to normal the distm-bed 
creatin-creatinin metabolism which has been determined to exist in 
these patients, who are commonly observed to have an elevated creatin- 
uria. In both of the author’s patients the treatment relieved the pro- 
nounced tendency toward fatigue and gradually tended to restore the 
function of the patients’ muscles. One patient who had been scarcely 
able to walk at all for 6 months so far regained his strength as to be 
able to walk and to climb stairs without difficulty. Both an existing 
ptosis and diplopia disappeared and the myasthenic electrical reactions 
which had been present in practically all muscle groups also diminished 
or disappeared. The author feels that the results of this form of treat- 
ment are most promising and that it should be tried further despite 
its relatively high cost. 


A New Treatment for Thrombosis. — Based upon the results of the 
modern study of the blood in relation to the tendency to the develop- 
ment of thrombosis, Stubeu and Lang {Deutsch. mcd.’ Wchnschr., 
1932, 58, 885) have developed a therapy comprising the intravenous 
administration of germanin combined with an alkaline diet to which 
is added the daily administration of 40 gm. of neutral sodium citrate. 
Their own studies show that this combined form of treatment increases 
the rate of blood flow, overcomes an existing slowing of the flow, 
promptly alters the chemical and physical composition of the blood in 
the direction of increasing the ratio of albumin as compared to globulin 
and reduces the electrical charge of the blood cells together with the 
production of an increase in the alkali reserve. Each of these chemical 
and physical alterations is directly opposed to the conditions favoring 
thrombosis. The administration of germanin brings about an acute 
alteration while the alkaline diet and sodium citrate are administered 
for the purpose of maintaining the altered state. The authors find 
that to be effective the germanin must be administered intravenously. 
Their initial dose is 0.5 gm. and after 2 or 3 days subsequent doses of 
1 gm. are given at intervals of 4 or 5 days. The only side action which 
they have observed from the administration of germanin is a transitory 
albuminuria. .They believe that this plan of treatment is of thera- 
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peutic value in those patients who have already developed one or more 
tlnomboses as well as being of great value as a prophylactic. In cases 
of cardiac insufficiency they believe tliat adequate continued digitalis 
therapy is necessarj'' and they recommend for cases of circulatory 
deficiency due to vasomotor depression, as in infectious diseases, the 
administration of camphor and caffein as essential adjuvants. 


Investigations on the Active Principles of Curcuma and the Action 
on the Secretion of Bile. — Supplementing and elaborating previous clin- 
ical studies of their own upon cm-cuma, Kalk and Nissen {Dcutsch. 
mcd. Wchnschr., 1832, 58, 1718) report the results of animal experi- 
ments and investigations upon man with extracts of curcuma, one 
representing the total extract of 10 gm. of the drug, the second only 
the ethereal oil contained in tliat quantity of the drug, and the third 
only the water-soluble constituents. Upon dogs they find that all 
tlrree extracts markedly increase the flow of bile when administered 
through a duodenal tube. The whole extract, however, is more potent 
tlian either of the two fractions, although each of the fractions e^iibits 
a considerable degree of acti\aty. Comparative studies show tlie action 
of the whole extract of 10 gm. of curcuma to be somewhat less than 
that of 5 cc. of a 5 per cent solution of decholin given intravenously. 
The whole extract is dissolved in 150 cc. of hot water and administered 
directlj’’ into the duodenum by way of a duodenal tube. In every one 
of 24 investigations carried out on 13 patients tliis dose showed a pro- 
nounced increase in the flow of bile ranging from tndce up to five times 
the previous flow. The biliary flow was accompanied by an increased 
elimination of bile pigment and the fixed constituents of the bile. The 
experiments seemed to show that the presence of the volatile oil in the 
e.xtract contributes to its action by relaxing spasm of the biliary pas- 
sages when present, and in two instances in man the repeated admin- 
istrations of the total extract led to the spontaneous evacuation of a 
number of gall stones. The authors believe that the whole extract of 
curcuma constitutes a marked addition to our armamentarium for the 
treatment of many diseases of the biliary tract, especially those asso- 
ciated with diminished bile flows and that it is surpassed in its potency 
only by decholin. 


Vaccine and Distilled Water Injections in the Treatment of Whooping 
Cough. — The conflicting evidence as to the therapeutic value of vaccine 
in whooping cough is briefly reUewed by Baver {Mcd. Klin., 1932, 
28, 3459), to which he adds his own experiences confirming this con- 
flicting evidence. In order to obtain more definite information he made 
comparative investigations upon two series of children, the one receiv- 
ing vaccine, tlie other distilled water injections. The results showed 
that those receiving distilled water had mere marked alleviation of 
sjnnptoms and shorter duration of illness than tliose on vaccine treat- 
ment. The author explains this extraordinary difference between the 
two groups on the, basis of differences in their composition and sur- 
roundings, which made the group receiving water much more suscept- 
ible to the influence of therapeutic suggestion. Ho believes, a.s a 
re.sult of the.se experienee.s, that jiertu.ssis vaccine is without .sjiecific 
therapeutic value and that such benefit as may result from its use in 
indi\'idual cases is due solely to the therapeutic value of suggestion. 
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The So-called Allergic Manifestations and the Incidence of Respira- 
tory Infections in Rheumatic and Non-Rheumatic Children. — McClean 
{Arch. Pediat, 1933, 50, 123) says that it hag been shown repeatedly in 
rheumatic children that the so-called allergic manifestations are com- 
mon and that often respiratory infections are responsible for the initial 
attacks and for the recurrence of the acute manifestations of the 
rheumatic infection. When the incidence of the so-called allergic mani- 
festations associated with respiratory infections in 36 rheumatic 
patients, to the age at tlie development of the condition, were com- 
pared with 36 non-rheumatic patients of the same age and length of 
observation, it was found that the number and severity of the respira- 
tory infections differed little in the rheumatic and the non-rheumatic 
groups. Repeated attacks of tonsillitis were observed in 88 per cent 
of the rheumatic and in 77 per cent of the non-rheumatic children. 
Acute follicular tonsillitis was observed in 47 per cent of the rheumatic 
and in 58 per cent of the non-rheumatic children. The so-called 
allergic phenomena were no gi’eater in the rheumatic than in tlie non- 
rheumatic groups, with the possible exception of gastro-intestinal symp- 
toms complicating respiratory infections, if this is an allergic manifes- 
tation. Acute suppurative otitis media occurred in 47 per cent of 
the rheumatic children and in 38 per cent of the non-rheumatic. Acute 
cervical adenitis occurred in 27 per cent of the rheumatic group and 
in 11 per cent of the non-rheumatic. Severe gastro-intestinal symp- 
toms were associated with respiratory infections in 41.6 per cent of 
the rheumatic and in 19.4 per cent of the non-rheumatic cases. Twenty- 
two (61 per cent) of the rheumatic patients developed the condition 
before the tonsils and adenoids were removed and 14 (39 per cent) of 
them developed the condition after the operation. Of the control non- 
rheumatic patients, 23 (64 per cent) had the tonsils. removed before 
the age of the development of the infection. Of the 14 rheumatic 
patients in whom the tonsils and adenoids were removed before the 
development of the rheumatic infection, 12 (86 per cent) developed 
signs and symptoms of a more or less chronic paranasal sinusitis. 


Septicemia in the New-born.— Dunham {Am. J. Dis. Child., 1933, 
45, 229) states that septicemia, in spite of the general impression to the 
contrary, is an important and relatively frequent cause of morbidity 
and mortality in the new-born. Blood cultures should always be 
taken when a new-born baby becomes ill and when the diagnosis is 
obscure. If the cause of the illness is determined early and transfusions 
of blood and other treatments are given, a number of tliese patients 
may be saved. There were observed 39 cases of septicemia in new-born 
infants occurring in a period of 5 years. The final diagnosis, based on 
the growth of organisms from the blood, was usually corroborated by 
clinical and, in many cases, by postmortem examination. The com- 
monest organism found was the streptococcus, the staphylococcus and 
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the 13. coli. Clinically, septicemia due to tlic streptococcus seemed to 
differ from otlier tj^jes of septicemia by the absence of jaundice and 
bleeding, by the less frequent enlargement of the spleen and by the 
more frequent appearance of cutaneous infections, omphalitis, perit- 
onitis and meningitis. Streptococcus septicemia invariably terminated 
fatally. In the cases of septicemia caused by the staphylococcus and 
the B. coli, the jaundice was a common symptom, occurring in more 
than one-half of the cases in both groups. Bleeding was observed in 
about one-half of the cases in the staphylococcus group and in about 
one-third of the cases of the B. coli group. The spleen was frequently 
enlarged in both groups, in one-half or more of the cases. Anemia was 
less common in staphylococcus septicemia than in that caused by tire 
streptococcus and B. coli. Infections of the urinary tract were found 
only in cases of B. coli septicemia. The staphylococcus and B. coli 
septicemias were not invariably fatal. 


The Effectiveness of Commercial Diphtheria Toxoid in Active 
Immunization of Infants.— Greengard (J. Am. Med. Assn., 1933, 100, 
793) used 5 brands of toxoid, and 1 was noted to be definitely less 
effective than the other 4. In the first series of 28 cases, 4 (14.2 per 
cent) remained persistently positive. Of tlie 24 infants completely 
immunized, the interval between last dose of toxoid and the ensuing 
negative Schick test was over 6 weeks in 7 cases and as long as 20 weeks 
in 1. In this connection it must be borne in mind that, in an individual 
who has received a primary antigenic stimulus, even minute secondary 
antigenic stimuli, such as the very small amount of toxin used in a 
Schick test, may produce considerable amounts of antitoxin. It is, 
therefore, quite possible that some of the infants that became negative 
after 10, 12 or 20 weeks, may have responded to the repeated small 
doses of Schick toxin vitli sufficient antitoxin to bring them above the 
Schick level. In the second series on the less effective brand of toxoid, 
6 of 30 infants (20 per cent) remained persistently positive. In this 
group all but 2 of the immunized infants demonstrated a negative 
Schick witliin 6 weeks of the second dose. The remaining groups 
showed definitely better results. Two groups showed 100 per cent 
protection and all but 1 of these cases showed the negative Scliick 
within 6 weeks. Two other groups showed approximately 97 per cent 
immunized, and in tliese the immunity was demonstrated largely 
vdthin 6 weeks. There was a natural error in observation dne to tlie 
difference in developing immunity at different age periods. It was 
noted that the best results were developed in the older infants. This 
fact did not hold in the cases in the group using the brand of toxoid in 
whicli notably poor results eventuated, as the age group was the same 
as in two groups in which notably good results were observed. The 
age distribution of infants in whom the Shick test remained persistently 
positive is interesting. All but 1 of tliese 12 infants were under 6 months 
of age. This bears out tlie statements found in the literature, that 
young indiidduals form antibodies poorly. On the otlier hand, it is 
interesting to know that, witli a potent toxoid, most infants under 
6 months of age can be rendered Scliick negative rapidly. The out- 
standing advantage of toxoid is that it may be of high antigenic potency, 
and it is non-toxic, irreversible and very resistant to changes in tem- 
perature, aging and the like. 



DEEiL\TOLOGT AIO) SYPHILIS 


737 


DERMATOLOGY AND SYPHILIS 


THS CHASGE OF 

JOHN H. STOKES, M.D., 

FHOrXSSOS or DrairiTOLOGT AXD STFHII.0I.0GT, SCHOOI/ of MEDICtjrS, 
TTHTTFESITT OF PFKXSTLVAHL.?., 

A>vD 

VAUGHX C. GARNER, M.D., 

Assisr.orr fboffssob of debhatologt jlxd stpho-oiogt, school of iiEDicna;, 

TJLTvxEsrrr or pexkstlvahia. 


Viosterol in tlie Treatment of Pemphigus. — L udy and DeVaun 
(VroL and Cid. Rev., 1932, p. 817) report the uncomplicated recovery 
of 6 cases of chronic pemphigus by the use of massive dosage of T-iosterol. 
They vrere led to the trial of this drug by the observation of the close 
connection between faulty nutrition and the incidence of chronic 
pemphigus, the disease for the most part occurring exclusively among 
the poorer classy, who live largely on ill-balanced diets, deficient in 
T-itamins. The first case studied was a woman, aged 57 years, who had 
had for 2 months a widespread bullous eruption over the entire body, 
including the mouth. Viosterol was ^ven in rapidly ascending doses 
up to 45 cc. daily, as well as ultra\’iolet irradiation pushed to the point 
of tolerance. Following a temporary state of mental aberration with 
sexual excitation, during which time the \'iosterol was discontinued 
the drug was again administered in doses of 12 cc. daily. Complete 
cure followed with no remissions the past 2 years of observation. All 
other cases studied were given doses of ^^o3terol ranging from 4 cc. to 
8 cc. three times daily. It is important to begin treatment the moment 
the diagnosis is established and the administration of adequate dosage 
pushed until the c^sation of the eruption of new bullse. Roentgen raj-^ 
studies have shown no deposit of calcium in the soft tissues under this 
high dosage of ^^03terol. The blood calcium after 2 months’ admin- 
istration showed an average increase of 2 mg. per 100 cc. The authors 
comment on two known recoveries from pemphigus treated with tuos- 
terol in the practice of another physician and advocate the fm-ther 
trial of this method of treatment. 


A Simplified Treatment of Ringworm of the Scalp. — Babksdale 
{Med. J. and Rec., 1932, 136, 494) reports the results obtained in the 
treatment of 80 cases of tinea capitis by the local use of a 1 per cent 
bismuth \uolet (crystals) and 10 per cent saheyhe acid in 70 per cent 
alcohol. The results were unifor^y good in all cooperative patients, 
healing usually ensuing in from six to ten daily applications. Secon- 
darily infected cases require a longer course of treatment. 


Erythema Nodosum in Undergraduate Nurses and Its Relationship 
to Tuberculosis. — CnmsE {Canadian Med. Assn. J., 1932, 27, 603) 
champions the tuberculous etiology of erythema nodosum, a disease 
whose causation has periodically vacillated between those who favor 
either its rhevunatic, tuberculous or specific bacillary background. 
The author has studied 33 pupil nurses with the disease and states 
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that one-third of the group subsequently'^ developed definite or tentative 
tuberculosis within a period of 6 months after tlie involution of the 
eruption. He states that erythema nodosum may be considered as 
much a manifestation of tuberculosis as pleurisy with effusion. The 
author suggests that in addition to a skiagram made during tlie acute 
phase of the eruption, it should be repeated in 3 months and every 
6 montlis thereafter for a year or more. 


Fatalities Due to Bismuth in the Treatment of Syphilis.—BEEHSi.^N 
{Arch, Dermat. and Syph., 1932, 26, 797) has reviewed the literature on 
fatalities due to bismuth used in the treatment of syphilis and has dis- 
covered 6 cases of sudden death and 17 of delayed deaths attributable 
to this cause. In all but one instance the sudden deaths followed the 
intravenous use of the drug and were associated with syrmptoms of col- 
loidoclastic shock. The one sudden death follo\ving intramuscular 
injection was probably’' due to accidental intravascular deposition of 
the drug and reemphasizes the importance of pulling back on the 
plunger of the syuinge to prevent this complication. Delayed deaths 
due to bismuth intoxication are usually attributable to involvement of 
the gastrointestinal tract, the liver or the kidneys or a combination of 
two or more of these structures. 


GYNECOLOGY AND OBSTETRICS 


UNDER THE CHARGE OF 

CHARLES C. NORRIS, M.D., 

PROFESSOR OP OBSTETRICS AND GTNBCOI/OGT, SCHOOD OF MEDICINE, 
HNIYERSITT OF PENNSYLVANIA , PHILADELPHIA, PA., 

AND 

FRANK B. BLOCK, M.D., 

SURGEON, JEWISH HOSPITAL, PHILADELPHIA. 


Artificial Vagina. — In those rare cases in which there is an absence 
of the vagina various methods of treatment'' have been advocated 
which belong into two major groups, namely, construction of a new 
vagina from plastic flaps of skin taken from die labia or thighs, or the 
implantation of some portion of tlie intestinal tract into the normal 
situation of the vagina. There is no clinic which has had a very exten- 
sive experience with any of these operations, but Masson (Am. J. 
Obst. and Gyncc., 1932, 24, 5S3) believes that unless tlie new canal is 
lined vdth mucous membrane it will not be very satisfactory. He has 
operated upon 5 patients using the ileum and they are all well satisfied 
with tlie results. One of the objections to tliis operation is the high 
mortality rate, but he believes that if proper care is taken not to make 
undue tension on the loop of ileum, tliere should be no real risk from 
operation. The th'scharge which some of the patients complain of can 
be reduced by not making the loop any' longer tlian necessary. In the 
occasional case it may' not be possible to find a loop of ileum that can 
be brought dovTi to the perineum, and in such event it will be advisable 
to use a loop of sigmoid or close the abdomen and use tlie ampulla of 
the rectum, but the risk is greater if the large bowel is used. 
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UNDER THE CHARGE OF 

ALBERT MILLER, M.D., 

AND 

CHARLES G. SUTHERLAND, M.D., 

CONSULTING PHYSICIANS, SECTION OP ROENTGENOLOGY, MAYO CLINIC, 

ROCHESTER, MINN. 


The Limitations of Physical Therapy in Otolaryngology. — In otologic 
practice Fowler {Arch. Phys. Thcrap., X-ray, Radium, 1932, 13, 581) 
considers diathermy, ionization, Roentgen raj'^s and ultraviolet rays as 
mostly of doubtful or negative value, except for certain surface lesions 
and for the symptom of pain, which symptom being a valuable clinical 
guide should not be thoughtlessly masked. Any man who claims to 
cure deafness, as such, by any therapeutic measure is deliberately or 
ignorantly confounding a sjTnptora Avith disease, because deafness may 
result from manj’’ AAddely differing lesions requiring Avidely different 
managements. 


Pitfalls in Tonsil Coagulation. — Barloav {Arch. Phys. Thcrap., X-ray, 
Radium, 1932, 13, 598) feels that electrocoagulation of the faucial tonsil 
is noAv on a safe and sane basis and is becoming more safe in the hands 
of qualified men every day. The public has been educated regarding 
the method in an astoundingly short time by articles in magazines and 
by the syndicated paragraphs, AAdiich CA’^ery neAA'spaper carries, AATitten 
by a physician in forceful and conA'incing style. NeA'ertheless, the 
method is not as yet perfected, and the results are not uniformly good. 
Hemorrhages of serious nature have occurred, and CA’^en deaths have 
been reported. In Barlow’s opinion electrocoagulation requires more 
care, judgment and dexterity than the approved methods of surgery. 
Salesmen become overzealous in their anxiety to sell apparatus and 
superlative in their statements as to the simplicity and effectiveness of 
the method. Some even outline the technique or offer to perform the 
first applications. Further, sAA^eeping statements in the syndicated med- 
ical articles lead the laity to belicA'-e that only one or two sittings are 
necessary and that in 5 days the tonsil has vanished. Only small areas 
must be coagulated; large sloughs may be follGAA-^ed by severe bleeding. 
The actiA'^e electrode must be kept aa’^cII within the tonsil; if the pillars 
are invaded a stormy reaction is sure to folloAv. When the surface of 
the tonsil is SAA^abbed A\dth cocain too much may be used or some may 
be SAA’^alloAA^ed. In a patient just recoA’^ering from tonsillitis the treatment 
may precipitate quinsy or arthritis. On the Avhole, the method is 
admirably adapted to certain cases in the hands of men trained in its 
uses, but it is far from satisfactory as used by the profession at. large 
Avithout training. 

Dissecting Aneurysm of' the Aorta.— Six previously, recorded cases 
and 11 ncAV cases with necropsy (4 AAdtli roentgenograms of the chest) 
are reported by Wood, Pendergrass and Ostrum {Am. J. Roentgenol. 
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mid Rad. Thcraj)., 1932, 28, 437). Roentgenologically there is defomiity 
of tlie supracardiac shadow. Frequently an arcuate excrescence ex- 
tends outward from some point on the aortic arch. The protuberance 
may or may not pulsate. The shadow produced by extension of tlie 
dissection along one or more of the large branches of the aortic arch is 
probably the most nearly pathognomonic roentgenologic sign. Displace- 
ment of the esophagus and trachea may occur. The heart is usually 
enlarged. Fluid is frequently present in the left pleural cavity. Non- 
fatal ruptm-e of the aneurysm into the left pleural cavity occurs quite 
often in these cases. Nonfatal rupture of tlie aneurysm into the peri- 
aortic tissues may produce a bizarre roentgenographic appearance. 


NEUROLOGY AND PSYCHIATRY 


UNDER THE CHARGE OF 

FRANiaiN G. EBAUGH, M.D., 

PROFESSOR OP PSTCHIATRY IN THE UNIVERSITY OF COLORADO, 

AND 

GEORGE JOHNSON, M.D., 

INSTRUCTOR IN PSYCHIATRY IN THE UNIVERSITY OF COLORADO. 


Panic. — DiETHELir {Arch. Neurol, and Psyckiai., 1932, 28, 1153) 
states tliat the more frequent panics can be grouped under “incidental 
panics.” They are merely an incident in the course of a psychosis. 
They may occur in any setting as a reaction to an unbearable, threaten- 
ing situation to which the patient is unable to adjust himself. The 
symptoms of a panic are extreme fear, but one may also notice sus- 
piciousness, projections, misinterpretations, ideas of reference and 
delusions of persecutions that may or may not be self-depreciatory, 
according to the setting in which the panic occurs. The behavior is 
often beivildering because of the many apparently contradictory fea- 
tures, which can be explained by the patient’s inability to decide to 
whom he should tmn or where to find his enemies. In tlie interval 
betu'een outbursts of panic the patient may be quiet or restless, in good 
rapport with his environment or on suspicious guard. The high and 
extremely variable pulse rate is one of the best indications of the still 
persistent tension which can also be recogm'zed from other sjnnpathico- 
tonic symptoms. Knowledge of the bodily changes in panics is meager, 
partly due to the lack of cooperation in states of extreme fear and inse- 
curity. The author gives a situational grouping of the panics: (1) 
Sexual insecurity; difficulties aroused by homosexuality, constitutional 
instability, masturbation and emission, sex tension and desires, fear of 
impotency. (2) Financial insecurity. (3) Conscientiousness and inade- 
quacy panics; those incapable of carrying responsibilities, frequently 
due to a feeling of being inadequate to the requirements of a situation. 
(4) Philosophic insecurity; this includes tlie person’s reaction to the 
problems of death and eternity, which frighten certain people beciitisc 
tliej' feel unable to cope with situations tliat are unintelligible and arc 
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mystical to them. Less vital situations may produce incidental panics; 
impending operations, fear of recurrence of a panic, analysis of 
the situations proves that situational factors are not leading in produc- 
ing a panic, but that constitutional makeup has to be considered pre- 
eminently. Panic reactions can be grouped into paranoid and disinte- 
gration panics. In the first form the personality remains more or less 
intact, although deeply involved, as seen by sptemization of the, 
delusions, which may last several months. In the disorganization panics 
a schizoplmenia-like picture results. ‘ The stupor was caused by fear of 
action in a state of complete insecurity, or was the expression of great 
aversion. The study of reaction, situation and individual personality 
is an approach that leads to a careful treatment of the patient. It 
requires analysis of the disturbing and helpful minor situations of tlie 
24 hours as well as the major situations that precipitated the illness, 
and it forces one to attempt to adjust the past and future situations in 
the patient’s life. There should be protection against suicidal attempts, 
a frank attitude on the part of the physician and of whoever comes in 
contact with the patient. Every step of the routine must be carefully 
explained and necessary modifications made. Premature transfer to a 
better, ward or sudden withdrawal of sedatives may precipitate an 
increase in insecurity or cause a panic outburst. Divided doses of small 
amounts of barbital four times a day and hydrotherapy decrease the 
tension. One is thus able to establish the basis for cooperation and 
confidence. A discussion of tlie more fundamental factors must be 
delayed until the patient feels able to face his shortcomings and can 
also give due appreciation to his assets. Interviews must be short and 
end with reassiuing formulation. In most cases the patient recovers 
after a few weeks or months, but the illness may last more than a year 
and end in a final adjustment. Some panics are only the initial stage 
of a serious schizoplirenic illness. The duration and final adjustment 
depend much on intelligent treatment. 


PATHOLOGY AND BACTEEIOLOGY 


UNDER THE CHARGE OF 

OSI^AR KLOTZ, M.D., C.M., 

PROFESSOR OF PATHOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA, 

AND 

W. L. HOLMAN, M.D., 

PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


Incidence of Gastric Ulcers in Albino Rats Fed Diets Deficient in 
Vitamin B. — In a controlled series of studies, Dalldorp and Kellogg 
(J. Exp. Med., 1932, 56, 391) tabulate and describe ulcerative lesions 
of gastric mucosa in rats receiving diets deficient in the antinemitic 
factor of vitamin B. Sixty-four animals Avere examined. Of these, 44 
received diets totally lacking in or with an adequate supply of vitamin B 
(B). Twenty received diets containing adequate amounts of B. Ulcera- 
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tions of gastric mucosa were found in 73 per cent of the former, and in 
not one of the latter. The ulcers were in many cases multiple. Eight 
were chronic. The lesser gastric curvature was the favored site. None 
of the xdcers were xdsible to the naked eye. Even so, the authors state 
that the size of the lesions in rat and man is comparable, taking the 
disparity in size of the organs into account. Plates are included with 
several magnifications of representative ulcers. The concluding state- 
ment is that "albino rats deprived of vitamin B commonly develop ulcers 
of the gastric mucosa." ' 


Nerve Changes in the Region of Chronic Ulcer and Ulcer-carcinoma 
of the Stomach (TJeber Nervenveranderungen im Bereich des Magen- 
geschwiirs resp. Ulkuskarzinoms).— Katsurashima {Mitt, iibcr allg. 
Path. V. 'path. AnaL, 1932, 7, 285) states that in the region of chronic 
peptic ulcer as well as carcinomatous ulcer of the stomach the nervous 
elements show either regressive or progressive changes. In 25 of 53 
cases of both conditions the nerves show themselves as very resistant 
to change, more resistant than the muscle elements. Proliferative 
changes may show themselves as hypertrophy and mild hyperplasia of 
the axis cylinders in the denuded nerve bundles on the surface of the 
ulcer, while 30 per cent of the cases show bulbous outgrowth into the 
scar tissue of axis cylinders out of the stumps of amputated nerve 
bundles (so-called amputation neuroma). Perineuritis was seldom 
observed. Progressive changes of the nervous apparatus were absent 
in 53 per cent of the cases. In these the nerves were affected by necrosis 
directly from the ulcer, or they showed other regressive changes. When 
one compares tlie primary gastric carcinoma with the ulcer-carcinoma 
it is striking that in the latter there is a more frequent occurrence of 
the different kinds of neuroma. The nervous elements in the advanced 
carcinoma show by and large, passive or regressive changes. In the 
cancer tissue there were no neuromata found. The individual axis 
cylinders between cancer cells may be well preserved or show only 
regressive phenomena. So-called Renaut nodules may occur in gastric 
nerves. Tliese consist mostly of newly formed, laminated endothelial 
cells, similar to concentrically laminated Schwann cells. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 

MILTON J. ROSBNAU, M.D., 

rnoFEssoR or preventive medicine and hygiene* harvard medical school, 

BOSTON, MASSACHUSETTS. 

AND 

GEORGE McCOY, M.D., 

DIRECTOR or HVOIENIC liARORATOBT, UNITED STATES PUBLIC HEALTH SERVICE, 

WASniNGTO.V, D. C. 

Studies on Ringworm Funguses With Reference to Public Health 
Problems.— At tempts by Bonar and Dheyek {Am. J. Pub. Hciitlh, 
1932, 22, 909) to grow fungus on sound clean wood have yielded only 
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negative results. Fnngus may grow readily on floor material that is 
covered by a coating of slime or algal growth. Results of the application 
of certain disinfectants to gi-owth on slime covered blocks of floor mate- 
rials are given. The complete killing of Trichophy ton interdigitale borne 
in sldn scales, by 1 per cent sodium hypochlorite solution requires a 
time period of 1 hour or longer. Thermal death point studies on spore 
suspension, cultures gro'mi in fabrics, and on material imbedded in 
skin scales show complete killing of the fnngus in 10 minutes’ time at 
75° C., or lower in some cases. The efficiency of the fungicidal action 
of standard power laundry practice is shown to vary i\4th the nature 
of the fabric handled and with the temperature applied to the different 
materials. The standard practice for white cotton fabrics shows a 
good margin of safety, while that employed for woolens and colored 
fabrics is doubtful. The application of standard “dry cleaning” solvents 
to these funguses, either growing in fabric or imbedded in skin scales, 
is sho-^m to have a negligible action in exposures of 1 to 2 hours. 


Permanency of the Mild Type of Smallpox.— Chapin and Smith 
(-/. Prev. Med., 1932, 6, 273) state that the mild strain of smallpox has 
prevailed over vast regions of the United States for over 30 years. It 
has continued in an enormous number of lines for hundreds of “gener- 
ations” and still maintains its early characteristics. Cases of this mild 
strain of smallpox, like those of most contagious diseases, exliibit many 
minor variations, but without development of a permanent new type. 
The variations in the disease can scarcely be due to anything else than 
variations in the pathogen, what biologists call “fluctuating variations.” 
The writer has been unable to find any evidence that the mild strain 
has ever reverted to the classical type, that is, that the pathogen of the 
disease has ever undergone a mutation in that direction. It is true 
that there have been in this country many outbreaks of the severe 
classical type. Some have occurred ever year. They have been most 
numerous near the Mexican border, or at seaports. A large number 
of these outbreaks of the severe strain have been definitely determined 
to have arisen from importations. Many more, probably, had such 
an origin. Most American health officers and epidemiologists who have 
had experience with the two types of smallpox do not think that as yet 
there has been any reversion of the mild strain to the old classical strain. 


Postvaccination Encephalitis With Special Reference to Prevention. — 

Akmstrong {U. S. Pub. Health Rep., 1932, 47, 1553) states that the 
only practicable means so far suggested for preventing the encephalitis 
occasionally noted following smallpox vaccination have to do with the 
vaccination procedure. A suitable vaccination technique is defined as 
one employing a small superficial insertion, never over | inch in greatest 
diameter and which employs no routine dressing. Infancy is the best 
time for performing primary vaccinations insofar as the prevention of 
postvaccination encephalitis is concerned. Evidence is presented which 
suggests that inoculation with diphtheria toxoid tends to render mice 
somewhat more resistant to vaccine virus subsequently administered 
intracerebrally. It is suggested that primary vaccinations, especially 
after the first year of life, be deferred until contemplated immunization 


744 


PROGRESS OF aiEDICAL SCIENCE 


against diphtlieria or other diseases by means of inanimate antigens 
has been accomplished. It is suggested that tlie first dose of diplitheria 
toxoid be given preferably at 6 months of age and the second dose 
1 month later; vaccination against smallpox to follow the second inoc- 
ulation in from 3 to 4 weeks. The same procedure is suggested for older 
children also. The hope is expressed that a recent preliminary exercise 
or niobilization of the immunity or defense forces may lead to a more 
efficient antivaccine-virus response, mth the result tliat the ensuing 
reaction may tend to simulate primary infant or secondary vaccinations 
in their comparative mildness and freedom from postvaccination 
encephalitis. The suggestion is made that possibly the high percent- 
age of poliomyelitis cases recorded among diphtheria-susceptible diil- 
dren in New York in 1916 may be due in part to an increased resistance 
to poliomyelitis among children immune to diphtheria. 


PHYSIOLOGY 


PEOCEEDINQS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 

SESSION OF MARCH 20, 1933 

Experiments on Chemotropism of Leukocytes.— William B. Wart- 
man and Morton McCutcheon (Laboratory of Pathology, University 
of Pennsylvania). Ex-periments were made to determine whetlier poly- 
morphonuclear leukocytes are attracted by dead leukocytes. Human 
blood was centrifuged and a small clump of leukocytes (about 300 to 
500 micra in diameter) was placed on a slide and allowed to dry. A 
drop of fresh blood from the same individual was placed on the dead 
leukocytes and allowed to spread between slide and coverslip. The 
preparation was e.xamined with the microscope, at 37° C. The dead 
leukocytes were placed at one end of the microscopic field and the 
number of leukocytes which moved to the dead ones and made contact 
with them was counted. Another field, without dead leukocytes, was 
then studied, and the number of leukocytes was counted that made 
contact with an imaginary area haring the same size as tlie clump of 
dead leukocytes. In 10 experiments the number of moving leukocytes 
tliat made contact Avith the dead ones W'as 10 per hour; the number in 
control fields was 2 per hour. It is therefore concluded that in these 
experiments polymorphonuclearleukocytes were attracted by dead cells. 

The Estimation of Ethyl lodid by the Katharometer in Determinations 
of Cardiac Output in Man. — J. S. Donal, Jr., and C. J. Gamble (Uab- 
oratory of Pharmacology, University of IPennsylvania). The chemical 
methods for the determination of ethyl iodid in estimating the cardiac 
output in human subjects according to the method of Starr and Gamble 
are time consuming. This h.as made difficult the accumulation of 
adequate data on tlie output of tlie heart under pathologic conditions. 
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Therefore a physical method, the katharometer, based on a comparison 
of the thermal conductivities of gases, has been adapted to the esti- 
mation of ethyl iodid. A sample of respired gas is freed ol carbon 
dioxid and water vapor by exposure to ascarite and phosphorus pent- 
oxid. The thermal conductivity is then compared in the katharometer 
with that of a portion of the same gas from which the ethyl iodid has 
been condensed by passage through a tube immersed in liquid air. This 
comparison of the thermal conductivities of two portions of the same 
sample makes the instrument independent of the variations in oxygen 
content to be met with in respiratory samples. 

The calibration of the katharometer is simplified by the fact that, in 
the determination of cardiac output, a knowledge of absolute concen- 
trations of ethyl iodid is not required; only the ratios of the concentra- 
tions of the four samples need be determined. For this reason the 
aceuracy of the instrument over the range encountered in a determina- 
tion of cardiac output is tested by comparing the electrical readings of 
a series of known dilutions made from a single ethyl iodid air mixture. 
The average of forty such tests, made in the course of 18 months, 
indicates a probable error for a single determination of 0.00055 per 
cent by volume, or 0.75 per cent of the maximum concentration met 
with in a determination of cardiac output. This is a somewhat greater 
degree of accuracy than that attained with the chemical method 
previously employed. 

By means of the katharometer, two determinations of cardiac output 
can be completed in less than an hour. The number of cardiac output 
estimations which could be performed conveniently by the chemical 
method in a week, can be made by the katharometer method in a day. 
The data secured by tliis method from 100 patients at the University 
Hospital are now being analyzed. 


The Effect of Unilateral Section of the Peroneal Nerve of the Albino 
Rat on the Number of Myelinated Fibers in the Intact Nerve of the 
Opposite Side.— K. Tamaki (The Wistar Institute of Anatomy and 
Biology, University of Pennsylvania). The effect of the section of a 
peripheral nerve on one side on the contralateral nerve has been noted 
by several observers. This study presents a more detailed examination 
of this effect. The peroneus nerve of the albino rat was that used. 
It contains about 2000 myelinated fibers. Section of this nerve on one 
side causes, after 6 weeks, either a loss of myelinated fibers in the 
contralateral nerve, or a retardation in the formation of new fibers 
with advancing age. 

In 19 cases, section of the peroneus nerve on one side resulted in an 
average increase in the number of fibers in the contralateral nerve of 
0.9 per cent in 6 weeks. In unoperated rats the normal increase of 
fibers in the intact nerves is 5.9 per cent in the same period. 

Section of the peroneus nerve on one side, therefore, causes either 
a loss of fibers in the contralateral nerve or a retardation in their 
formation. 

The fibers concerned are regarded as the branches of the main fibers 
forming the nerve, and the effect produced is referred to substances 
formed in the sectioned nerve, and acting injuriously on the contra- 
lateral neurons. 
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The Nervous Regulation of Intercostal Respiration.— D. W. Bronk 
ami L. K. Ferguson (Johnson Foundation and the Department of 
Surgery, University of Pennsylvania). The factors relating to the ner- 
vous control of thoracic respiration have been investigated by recording 
simultaneousl 5 ' the impulses in nerve fibers to the external and internal 
intercostal muscles of decerebrate cats. In accordance mth the general 
findings of Adrian and Bronk regarding the grading of muscular contrac- 
tion<5, it is observed that greater thoracic respiratory activity is a 
result of an increased frequency of impulses in single nerve fibers, an 
increased number of motorneurons in action and an increased duration 
of discharge, as well as the familiar increase in rate of respiration. The 
nerve fibers to the external intercostal muscles are found to be respon- 
sible for inspiratory activity, those to the internal intercostal muscles 
for expiration, although this relationship is reversed as regards the 
interchondral part of the musculature. 

In addition to the increase in number of active fibers, increased 
respiratory activity is, then, a result of an increase in the rhythm of 
impulse discharge from the individual motor nerve cells and an increased 
rhythm of the bursts in which these impulses are discharged to the 
muscles. In order to determine the extent to which these rhythms are 
independent of rhythmic afferent impulses, experiments have been per- 
formed on animals in which both vagi were cut, and in which all mus- 
cular contraction was abolished by means of curare. Under such 
conditions the asphyxia produced by stopping tlie respiration pump 
induced an increasing frequency of impulses from a single motor nerve 
cell. The alternate bursts of impulses in the nerves to the external 
and internal intercostal muscles were maintained, and it was observed 
that those cells controlling the activity of the internal intercostal 
muscles did not discharge during the period of actirity of the cells 
controlling the e.xternal intercostals. It is therefore to be concluded 
tliat the centers for controlling intercostal respiration carry on rhythmic 
activity when uninfluenced by rhythmic bursts of afferent impulses 
from the lungs or from the respiratory muscles and, firrther, that there 
is a sjmergic relationship between the actimty of these two groups of 
cells independent of such afferent impulses. 

Observations on the Localization in the Brain-stem of Mechanisms 
Controlling Body Temperature.*— Allen D. Keller (Department of 
Physiology and Pharmacology, University of Alabama School of Med- 
icine). The work of Isenschmid and Schnitzleri in the rabbit, and of 
Bazett and Penfield- in the cat demonstrated by extirpation experi- 
ments the dependence of normal regulation of body temperatme upon 
the hypothalamic region of the brain-stem. It seemed wortli while to 
localize further in a qualiialivc manner tlie mechanisms concerned, with 
a view that this procedure would eventually lead to exact anatomic 
identification. 

* This investigation was begun in tlie Yale Physiological Laboratory.’ It is being 
continued with the aid of a grant from the Committee on Scientific Research of 
the American Medical Association. 

I Isenschmid and Schnitzicr: Arch. f. csp. Path. u. Phnrm., 19M, 76, 202. 

’ Bazett and Penfield: Brain. 1922, 14, 569. 

’ Keller, A. D. : Proe. .Vm. Phys. Soc., 1932. 



PHYSIOLOGY 


747 


Tlu’ee experimental approaches have been used; (1) Complete 
transection at various levels; (2) localization of conducting tracts medi- 
ating heat regulating functions as they passed from the tonic cephalic 
central mechanisms caudal tlu’ough the mid-brain, pons and upper 
medulla; and (3) direct attack upon the hypothalmic region itself. 
The following factors were studied carefully in the preparations after 
operation: (1) Their ability to maintain normal rectal temperatures 
at usual as well as low environmental temperatures; (2) the presence or 
absence of shivering, panting and sweating; and (3) the time relation 
between the ear vessels and rectal temperature in returning to normal 
after overheating. 

Certain necessary criteria for evaluating material have been adhered 
to: (1) In semi -acute preparations conclusions were drawn only from 
lesions that did not eliminate the mechanisms studied and, further, it 
was made certain that these mechanisms were present at the time of 
termination; (2) conclusions were drawn in regard to deprivation of 
paralytic symptoms only when these symptoms persisted as the animals 
became chi'onic. (A preparation is considered chronic only after suffi- 
cient time has elapsed after operation for the disappearance of edema 
and organization of debris.) 

In all cases the block of tissue containing the lesion or lesions has 
been sectioned serially, and every third or fifth section stained for 
fiber tracts. This allows for accm-ate localization of the gi'oss lesions. 
In chronic material, cell studies are being made to check the presence 
or absence of cell groups located adjacent to the gross lesion. 

Results. Complete Transcctions. It was necessary to keep mid- 
brain cats in incubators up to about 3 weeks after operation. Gradu- 
ally they were able to maintain adequate temperatures in unheated 
cages; however, when placed in an ice-box (45° to 50° F.), the rectal 
temperature fell progressively. In no instance has shivering been 
observed even up to 7 weeks after operation. In two preparations with 
sections through caudal tip of mammillary bodies ventrally, overheat- 
ing has elicited typical panting. On removal from the hot box the 
ear vessels constricted to streaks long before rectal temperatm:e returned 
to normal. 

Only semi-acute pontile preparations have been studied. They have 
exhibited no attempt at heat regulation. Sliivering has never been 
observed on cooling and the maximum respiration rate on overheating 
has been 120 per minute. 

Several acute and semi-acute medullary preparations have maintained 
higher rectal temperatures than mid-brain and pontile animals when 
housed in the same incubators. Typical slight shivering has been 
noted in the preparations when cooled and also when heated. Hyper- 
thermia has likewise been noted, whereas hyperthermia has never been 
encountered in pontile or mid-brain preparations. It seems possible 
that in these cases the mechanisms at the level of the obex may be 
stimulated by lesion hemorrhages, and so forth, since some medullary 
preparations react as do pontile preparations. 

Eypoilialamiis. A bilateral transverse section just rostral to the 
chiasm, complete unilateral involvement of the hypothalamus and 
bilateral involvement of approximately the ventral third of the hypo- 
thalamus has been accomplished in the cat and dog without shoAving 
any gi’oss impairment in heat regulating powers. 
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When the complete hypothalamus was involved— the mammillary 
bodies may be left intact — vnthout gross injury to thalamic nuclei 
above, the animals were identical to mid-brain preparations in their 
inabdity to maintain normal temperature and to shiver. Eapid res- 
piration and vasodilation were constantly present even in spite of low 
rectal temperatures. Typical panting was readily elicited by sucli 
maneuvers as pinching the tail, massage, or by spontaneous movement 
or urination by the animal. 

Semi-acute and chronic cats and dogs ha\ang lesions involving a 
portion of the dorsal half of the hypothalamic gray matter bilaterally 
exlribited a permanent impairment of the power to maintain a normal 
body temperature at low extremes in environmental temperatures. 
These animals otherwise displayed normal health, exhibited vigorous 
appetites and were frequently pseudo-affective. 

Analysis of the foregoing observations demonstrates the morphological 
separation — at least in part— of the “heat production” mechanism from 
that of the “heat loss” mechanism, the former being located in the 
more dorsal portion of the hypothalamus, the latter in the cephalic 
mid-brain. The separate existence of two such central mechanisms 
was postulated by Meyer 

Conduction Paths in Mid-brain and Pons. That conducting pathways 
mediating heat regulating functions pass caudally both medially and 
laterally through the mid-brain and pons, is evidenced by the fact 
that cats and monkeys (only low pontile lesions have been placed in 
monkeys) continue to heat regulate after either bilateral section of the 
medial quarter segments or the lateral quarter segments of the brain- 
stem at these levels. At the upper level of the mid-brain the tracts 
seemed to be fairly well concentrated in the medial quarter segments. 
In the lower mid-brain and pontile levels there is a definite spread to 
lateral quarter segments. 

■ Quoted by Hasama: Arch. f. exp. Path. u. Pharm., 1929, 146, 126. 
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THE INFLAMMATORT REACTION IN TOBERCHLOSIS. * 

By Esmond R. Long, M.D., 

DIRECTOR OF THE LABORATORY OF THE HENRY PHIPPS INSTITUTE FOR THE STUDY, 
treatment and PREVENTION OF TUBERCULOSIS, AND PROFESSOR OF 
PATHOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, 

PHILADELPHIA, PA. 

In approaching this subject on the occasion of the Gross Lecture, 
it is appropriate to recall the fact that Samuel Gross was the author 
of the first comprehensive treatise on pathologic anatomy published 
in this country, t which appeared in 1839, when Gross had just 
vacated the chair of General Anatomy, Physiology and Pathological 
Anatomy in the medical department of Cincinnati College. 

It seems particularly apposite to our immediate purposes to recall 
the views of Gross himself on the two subjects of inflammation and 
tuberculosis. Thereby we may at the same time take pride in the 
accomplishments of the past century of endeavor in these fields, 
and be heartened, in the midst of our own serious perplexities, by 
the partial conquest of the confusion of thought franldy and force- 
fully depicted by Gross. Influenced by the current French teaching, 
which reached its extreme expression with Cruveilhier, Gross stated 
as a logical assumption that “as a general proposition, liable to few 
exceptions, all organic diseases, whatever be their seat or extent, 

* The Samuel Gross Lecture before the Philadelphia Pathological Society, Decem- 
ber 8, 1932. 

t The earlier “Treatise on Pathological Anatoms',” bj' William Edmonds Homer 
(Philadclpliia, 1829), although treating certain phases of morbid anatomy in detail, 
did not attempt to cover in sj'stematic fashion existing knowledge in all departments 
of this subject as did the “Elements of Pathological Anatomj'” of Samuel Gross 
(Boston, 1839). 

VOL. 1S5, NO. G. JUNE, 1933 
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are the result of inflammatory action.” But, he was careful to 
point out, “of the essence of disease very little, indeed nothing at 
all,” was laiovm. “The proximate cause of morbid action,” he 
added with apparent resignation, “and the immediate cause of life 
in the healthy state, are as inscrutable to the human mind as the 
cause of gravitation, of atti’action and repulsion. All we can boast 
of is that we know something of their effects; beyond this it is 
extremely problematical if we shall ever be able to penetrate. With 
this, indeed, every philosophical inquirer after truth should be 
contented, remembering that the secrets of Nature are not easily 
detected, and that to God alone belongs the knowledge of the 
intrinsic property of things.” Yet this pious renunciation did not 
suppress the fundamental research instinct of this earnest inves- 
tigator, for a scant 5 pages later he invites his reader to proceed 
with him “to investigate the nature of inflammation, its seat and 
the phenomena which characterize it.” 

With his comprehensive inclusions imder the term “inflamma- 
tion” it is not surprising that he considered the tubercle an inflam- 
matory product; but this assumption did not lead him to omit 
proof in his specific discussion of tuberculosis. There was indeed 
in 1839 much opposed evidence. Drawing analogies from other 
tjqies of inflammatory reaction, he reached the conclusion “that 
all tubercular matter, whatever may be its form, site and extent, is, 
in the first instance, of a liquid nature, and that it becomes solid 
only by the removal of the serosity which is always poured out 
simultaneously with it.” In other words, he thought of tuberculous 
tissue as an exudative manifestation. 

The problems that beset Gross in 1839 in understanding the 
nature of the tubercle were never solved, simply because all effort 
in this field took an entirely new direction a few years later with 
the development of the cellular pathology. It is perhaps not entirely 
gratuitous for me to suggest that the direction of our own efforts 
may also change in the not distant future with the establishment 
of unexpected new principles which may save us the necessity of 
ever solving certain of the troublesome and vexing problems to 
which I shall call attention tonight. 

In a re\’ised edition of his book in 1857, at the dawn of the cellular 
pathology. Gross supplemented his original exposition of the tubercle 
with a brief consideration of its cellular aspects. ^ He did not j^et 
see in the new knowledge confirmation of his original views on its 
inflammatory nature, but he had found no reason in the interim 
to change his opinion. 

In Gross’s time the definition of an inflaramatorj'^ reaction was 
necessarily dift’erent from the .several that are in vogue today, and 
in his view the current definitions were inadequate to cover the 
phenomena of tuberculosis. Particularly was the time-honored 
descriptive characterization, in terms of redness, heat, pain and 
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SAvelling, deficient. As he pointed out, in tuberculosis any or all 
of these might be laclung. Insisting on a local origin for every 
inflammation, he thought of the tubercle as a tissue deposit in reac- 
tion to some sort of irritant. Obviously the nature of the latter 
was entirely unsuspected. Doubtless Gross honestly considered it 
one of those intrinsic properties imderstandable only by God. The 
character of the lesion and its effects, rather than its cause, there- 
fore received the greater part of his attention. 

Since the time of Gross and his contemporaries there has been 
an increasing insistence on a beneficial attribute in the phenomenon 
of inflammation. Even before his time, certainly from the days of 
John Hunter, if not earlier, inflammation had come to be considered 
Nature’s way, often ineffective and at the best expensive, of handling 
a body irritant. Most definitions today emphasize this protective 
aspect. It is doubtful if Gross, however, saw anything but the 
unfortunately inevitable in the course of tuberculosis, even though 
considering it an' inflammation. 

It was indeed a difficult task for later pathologists to uncover 
beneficial elements in the tubercle. To the early cellular pathologist 
the deposit of cells in the individual tubercle and the associated 
tissue destruction must have seemed as devoid of helpful aspects 
as the infiltration and destruction by a cancer. Even with the 
discovery of the tubercle bacillus, small consolation came to those 
seeking the protective element, for the disposition of the infecting 
agents within the cells, suggesting their multiplication there, seemed 
to indicate only a defensive mechanism for the parasite, and not for 
the unhappy host. It was only with the Metchnikovian era and the 
new concepts of phagocytosis that solid ground was found for 
advance with the view that exudative and proliferative aspects of 
tuberculosis were not only inflammatory in character, but also 
protective. And the most ardent optimist would have to admit 
that this protective mechanism was often not merely ineffective, 
but fraught with danger. 

There is no doubt that most pathologists today think of the inflam- 
matory reaction in tuberculosis in terms of its cellular aspects. The 
vascular changes and fluid exudation are looked upon as attendant 
phenomena and, by those most teleologically inclined, as attendant 
phenomena designed to bring to the site of the infection an army 
of fighting cells. And so much interest has developed in the char- 
acteristic cells entering into the structure of the tubercle, that dis- 
cussions of the inflammatory reaction in tuberculosis have an 
inevitable tendency to resolve into inquiries on the source of the 
epithelioid cell. 

Before succumbing to this trend, I should like to recall certain 
general principles of the inflammatory reaction in tuberculosis. 
In the first place— and this might be assumed, even if not known— 
the inflammatory response varies greatly, quantitatively and quali- 
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tatively, in different animal species. A special investigation of this 
variation in relation to resistance vas made by Vorwald/ who 
studied the inflammatory response to human type tubercle bacillus 
infection in the guinea pig, rabbit, monkey, dog,'cat, rat and chicken. 
His figures show no positive correlation between resistance and 
cellular reaction but, if anything, an inverse relationship. For 
example, when a comparison was made of the cellular response to 
tubercle bacilli in the guinea pig and cat, animals of respectively 
low and high resistance to tuberculous infection, the inflammatory 
reaction was found to be vastly greater in the former. The lesion 
characterized at the outset by the greater inflammatory response, 
proceeded and continued on a mueli less favorable course. Pre- 
sumably those opposed to viewing inflammation as a protective 
mechanism might wish to use this observation in support of their 
argument. Certainly anyone looking upon the inflammatory 
response in the two species as protective would be forced to view 
the minimal response of the cat as much more effective qualitatively 
than the quantitatively superior response of the guinea pig. With- 
out going into several other possibilities, I should like to say at 
once that many observers of this phenomenon would be inclined to 
dissociate resistance and inflammation in this case entireljq and 
would try to explain the difference in disease progress in the two 
animals by other and quite different factors favoring or discouraging 
sur\nval of the infecting agent. 

Before leaving this very interesting subject of Vcariable reaction 
in animals may I call attention to the peculiar character of tuber- 
culosis in the rat. The statement is often made that the rat is 
highly resistant to tuberculosis. The truth is that rats, at least 
most white rats, are not highly resistant, but the disease progresses 
with extreme slowness in their tissues. As a general rule, however , 
it progresses as relentlessly as a malignant tumor. This progress 
is in the face of, or some might say with 'the support of, a steady 
production of phagocytic cells tliat engulf the bacilli. Whether the 
outpouring of such cells is inflammation is perhaps an academic 
point only. At any rate within these cells the bacilli thrive until 
the continued multiplication of phagocytic cells surpasses the 
meclianical tolerance level of vital organs like the lungs, and the 
animal dies. 

The next general principle meriting consideration is the variability 
of inflammatory response within an animal species. I refer espe- 
cially to the modified inflammatory capacity conferred by previous 
tuberculous infection and the resultant so-called hypersensitiveness. 
Tuberculous infection does not always bring about the hj^persensi- 
tive state. Certain animals, like the rat, seem to have no heightened 
inflammatory reactivity after a first infection. In man, cattle, pigs, 
fowls, guinea pigs and many other animals the cajiacity to rc.spond 
to a new similar infection is greatly enhanced by a previous infec- 
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tion. This increased reactivity is most easily observed in the 
familiar Koch phenomenon in the skin. But experiment has shown 
that most other tissues share in the hypersensitive state, although 
not in equal degree. With this experimental control it seems fair 
to interpret certain intense reactions in man that occur in reinfec- 
tions but not in first infections, as allergic phenomena. The list 
would include tuberculous pneumonia and the exudative responses 
of serous membranes. It is generally agreed, too, that in the more 
chronic phenomena of adult type pulmonary tuberculosis, including 
excavation (often rather superficially disposed of as a Koch phe- 
nomenon), hypersensitivity plays an important part. 

The altered reactivity of the hypersensitive state seems to be 
expressed almost solely in increased speed and intensity of inflam- 
matory response. Sometimes a special influx of certain cells, espe- 
cially eosinophil leukocytes, is seen, giving a qualitative alteration 
to the picture, but in the main the difference in reaction from that 
of first infection lies in the wider dilatation of capillaries land much 
greater outpouring of plasma and wandering cells. We seem on 
sme ground in interpreting this enhanced reactivity seen in acute 
tuberculous inflammation in terms of hypersensitivity. It seems 
reasonable to suppose that the modified reactivity of chronic infec- 
tion, however, is a more complicated matter. In recent years 
there has been an increasing tendency to dissociate the phenomena 
of allergy and immunity, a trend especially furthered by the exten- 
sive work of Rich, 2 and we may well believe that such matters as 
halted growth of bacilli, and their more rapid destruction, lead to 
a slow change in anatomic character of tuberculous lesions, even 
when lessened hypersensitiveness, or none at all, can be detected 
by the accepted tests for this phenomenon. 

More intimately considered, hypersensitiveness involves a multi- 
tude of tissue structures. The most important seems to be the 
vascular endothelium. A small dose of tubercle bacilli in the skin, 
or in any of several other tissues, in a normal guinea pig causes a 
barely detectable local hyperemia. The same dose of bacilli in a 
previously infected and hypersensitive animal causes intense local 
vasodilation. The normal vasomotor capillary constriction is com- 
pletely in abeyance, and blood pours into every capillary in the 
neighborhood. The extraordinary exudation that occurs when- 
tubercle bacilli or certain elements of their substance come into 
contact with serous membranes, is also probably based in nart on 
change in the vascular endothelium. When a small dose of tubercle 
bacilli is injected into the peritoneum of a normal guinea pig no 
appreciable immediate change can be noted. When the same dose 
is introduced into a tuberculous guinea pig (but one, I should add, 
with a normal appearing peritoneum), in a few hours the peritoneal 
coat is suffused with a delicate pink, is slightly swollen, and 10 to 
15 cc. of plasma, containing a good many leukocytes, have oozed 
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into the peritoneal cavity. It is generally believed that the acute 
tuberculous effusions in man, such as pleuritis, meningitis, etc., are 
on a similar basis._ Naturally in the more chronic manifestations of 
tuberculous serositis other factors, such as Ijunphatic blockage, 
play a part. 

Of particular interest is the apparent sensitization of a wide 
variety of body cells. Among the most sensitive are the primitive 
germ cells of the testis. Small doses of tubercle bacilli and their 
products have no effect on these cells in the normal guinea pig. The 
same dosage causes prompt degeneration of these cells in the tuber- 
culous animal, even through no known method permits us to see 
any premous difference in the cells concerned. Perhaps, however, 
I have digressed from the subject, in discussing a phenomenon not 
inflammatory but degenerative in nature. However, a similar, if not 
identical phenomenon can be discovered in leukocytes, which by 
common consent are intimately concerned with inflammation. Holst® 
and Stewart, Long and Bradlej'^ have called attention to tlie toxic 
effect of tuberculin on leukocytes from tuberculous animals, con- 
trasting it with the innocuousness of this substance for the same 
cells in normal animals. Rich and Lewis® and Aronson® have shown 
a similar effect of tuberculin in tissue culture on the wandering 
cells of the spleen and bone marrow of tuberculous guinea pigs. 
These results were obtained with tuberculin and not tubercle bacilli, 
but, as I shall point out later, it is “tuberculin” that is largely 
responsible for the acute response in tuberculous infection. Appar- 
entlj- the effect of tubercle bacilli and their specific product tuber- 
culin on leukocjdes is in accordance with the general pharmacologic 
law that small doses of injurious substances stimulate, whereas large 
doses kill. The enormous output of pol5"morphonuclear leukocjdes 
in tubercle bacillus reinfection and . in the tuberculin reaction is a 
familiar picture, and if the capillaries are examined under these 
conditions it will be found that they are crowded with leukocjdes. 
Apparently in the tuberculous and hypersensitive animal, tubercle 
bacilli have a far greater chemotactic effect tlian in the normal 
animal, and the total inflammatory response is correspondingly 
altered. An increased phagocjdic action by the leukoc^des of the 
infected animal has long been known (Meakins*), and has been 
shown to be associated with the presence of serum antibodies 
(■McCutcheon, Strumia, Mudd, Mudd and Lucke).® 

At this point it is perhaps appropriate to attempt an analysis of 
the inflammatory' reaction in tuberculosis in terms of the elements 
of the bacillus that appear responsible for different phases of tlie 
tissue response. It is now well knov'n that most of the anatomic 
features of c.xperimental tuberculosis can be reproduced by the 
injection of certain purified substances obtained from the bacillus. 
The tuberculin reaction is an illustration in point. The acute inflam- 
matory response elicited when tubercle bacilli are introduced into 
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the tissues of a tuberculous animal seems no different from the 
reaction obtained if an extract of the bacillus, certain nitrogenous 
products of its growth or, finally, a pure protein isolated either from 
the bacillus or the medium of its growth, be substituted for the 
living microorganism. Minute amounts of this protein, .which has 
been studied exhaustively by Seibert,® call forth an acute reaction, 
in tuberculous guinea pigs, which is grossly and microscopically 
indistinguishable from that produced by an equivalent amount' of 
tubercle bacilli. Certain derivatives of this protein, which probably 
occur in quantity in ordinary tuberculin, incite a closely similar 
response. 

A close likeness of the tubercle itself, and of chronic proliferative 
tuberculosis, can be brought about through the use of another class 
of substances that can be isolated from tubercle bacilli. A group 
of highly purified lipoids have been prepared from these micro- 
organisms by Anderson,^® which have been found by Sabin“ and 
her coworkers to produce masses of new tissue much like tubercles. 
Of the several lipoids isolated and purified, a phosphatid has proved 
the most active in stimulating the formation of tuberculous tissue, 
and its effect on the production and changing appearance of epi- 
thelioid cells is such as to lead Sabin to consider tuberculosis in 
some respects a “phosphatid disease.” 

Having discussed some of the more general phases of cellular 
reaction in tuberculous infection, we may now consider the nature 
of the cellular response itself. It has been known for many years 
that the immediate reaction when tubercle bacilli are introduced 
within the tissues is an outpouring of polymorphonuclear leukocytes, 
and everyone familiar with the histology of the reaction of reinfec- 
tion is aware that this cellular exudation is greatly intensified by 
hypersensitiveness. Relatively little stress has been laid upon this 
polymorphonuclear response, but it is really of more than passing 
significance. Vorwald*^ has made a careful study of the early 
reaction to intravenous injection in the rabbit lung, which empha- 
sizes the localizing effect of the response upon the bacilli introduced. 
In less than an hour after the injection all the bacilli are within 
polymorphonuclears, and the latter are aggregated into tight masses 
which represent the site of subsequent tubercle development. Within 
a few hours phagocytosis of the bacillus-laden polymorphonuclears 
by large mononuclears occurs, and is followed by their digestion, so 
that at 24 hours only traces of the former may remain, .with the 
bacilli lying free in the cytoplasm of the large mononuclears. Thus 
the determinative effect of the polymorphonuclear response upon 
the localization of the tubercle is clear. It may be suspected that 
the polymorphonuclear leukocyte that holds the bacillus for a time 
may have some effect on the microorganisms, supplementing the 
later action of the large mononuclear, but nothing definite in this 
respect is known. 
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On reinfection, the same phenomenon of initial polymorphonuclear 
response with prompt localization of the bacilli is observed. The 
only difference is that the cellular outpouring is faster and on a 
greater scale. Whether or not destruction of the bacilli is aided in 
this process, the inflammatorj'^ reaction must constitute a signifi- 
cant impediment to spread of the bacilli by way of the body fluids. 
Erause'® and Willis^^ have laid great stress on the localizing effect 
of the allergic reaction on tubercle bacilli injected into the sldn of 
tuberculous animals and, as I have taken pains to show, the first 
localization is carried out almost exclusively by the polymorpho- 
nuclear cells. 

Although relatively little attention has been paid to the polj^- 
morphonuclear reaction that I have just discuss^, there has been 
enormous concentration of effort on the source, nature and activity 
of the large mononuclear cells which, in various stages of transfor- 
mation, make up the more mature tubercle. The same cells are of 
course concerned in chronic inflammations in general and, as Opie*^ 
has recently stated concisely, “The problem of the origin of these 
cells is nearly half a century old, and whether they come from the 
blood stream or from the feed tissues or both is no better under- 
stood when their accumulation accompanies the healing of a pyogenic 
abscess than when as ‘epithelioid cells’ they form the essential 
element of the tubercle.” 

Among the many complicating factors in determining the origin 
and role of the large mononuclear phagocytes in tuberculosis, are 
the variations in their form and action in different animals used for 
experimentation and even in different organs of the same animal. 
Corper and his associates^® have noted a great variability in the 
accumulation of particulate matter, including tubercle bacilli, in 
the fi.xed phagocytes of different organs, and Lurie^^ has present^ 
evidence of a greater destructive capacity for tubercle bacilli in 
the mononuclear cells of the liver, splenic pulp and bone marrow 
than in those of lung, kidney and spleen corpuscle. Among the 
first significant studies on the source of the epithelioid cell was^ that 
of Evans, Bowman and Winternitz,*® who found by the simul- 
taneous injection of Antal dyes and tubercle bacilli that in the liver 
it Avas the Kupffer cells from Avhich growing tubercles originated. 
But even in this case it appeared CAudent to the authors that in 
the course of development of epithelioid cells from Kupffer cells, 
numerous large mononuclears of different source were enmeshed 
in the groAving mass and henceforth took part in the tubercle 
formation. 

In the lung a predominant role has been credited to the alATolar 
phagocyte, but the origin of this cell has long been in continued 
dispute. At present there seems to be a tendency to agree that 
it is a mesenchjTnal fixed tissue cell of the ah'colar septa (Gardner 
and Smith,'® Fried,®® Lang®' and others), but there is evidence that 
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a good many of the mononuclears in lung tubercles and other pul- 
monary inflammations come from the blood stream also (Foot^“). 

In the peritoneal cavity the situation is at least as complicated. 
Sabin^^ and her coworlcers have laid great stress on depots of primi- 
tive monocytes in the so-called “milk spots” of the omentum. On 
injection of tubercle bacilli or tubercle bacillus lipoids into the 
peritoneal cavity multiplication of these cells occurs, according to 
their reports, with the production of tubercles. At first a rather 
sharp distinction was drawn between the long Imown, large fixed- 
tissue phagocytes, or clasmatocytes, and the monocytes, which 
could be found in a similar form both in tissues and the blood. 
Gardner,^® however, in examining the peritoneal reaction to primary 
and superinfection in the rabbit, was unable to discover any differ- 
ence other than in physiologic activity between these two cells in 
the peritoneal exudate. What he did find were masses of cells of 
this general class adhering to the free surfaces of the cavity a few 
hours after infection. They appeared to arise from cells of the 
same sort, of undetermined prior origin, and to give rise to large 
masses of mononuclear cells tlmough mitotic division. 

I have cited but a minute fraction of the literature on this detail 
of tubercle formation, the origin of the epithelioid cell, but I may 
simply say, as to the rest, that the mass of evidence presented is 
almost hopelessly confusing. Many skilled cytologists, not pri- 
marily pathologists, have entered into the problem without settling 
it. It therefore must appear presumptuous for one with no such 
skill to take part in such a competition. Yet I should like, very 
briefly, to present some evidence of my own on the subject. I may 
say in advance that it also is inconclusive. It seemed to some of 
my associates and myself that the cornea, a nonvascular, extremely 
simple structui-e, might be a good place to study the details of 
tubercle formation. To be sure this was the very first tissue in which 
a serious study of the problem had been made, but much useful 
information, enabling better interpretation of results, has accumu- 
lated since Baumgarten studied corneal tuberculosis in the same 
quest 50 years ago. My associate, Holley, and found that no 
significant proportion of large mononuclear cells appeared at the 
site of tuberculous infection of the cornea until vessels approached 
the spot. When the infection was at the limbus vascularization and 
mononuclear infiltration occurred early; when the lesion was at 
the center both were much delayed. It seemed unquestionable 
that the influx of mononuclears, replacing the early invading poly- 
morphonuclears, was a consequence of the new bloodvessels. Exam- 
ination of the latter seemed to furnish a clue. Almost everyone of 
them was surrounded by a collar of mononuclear cells, which could 
be traced in successive stages out to developing epithelioid cells. 
Much difficulty still remained in determining their original source. 
They occurred not only around the new capillaries but also in their 
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walls. Had mitoses been numerous we could easily have concluded 
that they were fixed-tissue cells of the vascular walls multiplying 
as do other fixed cells. But very frequently cells of identical sort 
could be seen in the vessel lumina, and pceasionally such cells could 
be_ seen migrating into and through the vessel walls. This was 
• evidence that the blood monocyte was the source of the perivascular 
collar of cells, which in turn gave rise to the cells of the growing 
tuberculous tissue. Colleagues who examined the sections reminded 
us of the possibility that the migration was the other way, that the 
cells in the vessel lumina might be coming in and not going out. 
I shall not dwell upon this experiment longer, because the need for 
a different type of study, permitting observation of the transit of 
living cells, is oBvious, but my impression remained that a consider- 
able portion of the mononuclear cells partaking in the reaetion 
passed into the vessel walls from the blood stream, slowly accumu- 
lated there, gradually migrated into the perivascular tissue, and 
subsequently underwent increase in size and ehange in form and 
became the large mononuclear and epithelioid cells of the tubercle. 
The process appeared to be accompanied by a minimum of mitosis ; 
this was perhaps the chief argument against a fixed-tissue origin. 
In fairness I must admit that amitotic division of adventitial cells 
could have given rise to the same picture. 

This fragmentary account of the inflammatory reaction in tuber- 
culosis should be supplemented with some consideration of the 
effect of the cells concerned on the viability of the infecting micro- 
organism. As I have said, many pathologists are accustomed to 
add to their definition of inflammation some teleologic reference to 
the effect on the injurious agent. As I mentioned a few moments 
ago, the role of the polymorphonuclear leukocyte, other than in its 
mechanical capacity, has not been determined. As, for the mono- 
nuclear phagocyte, it is a curious fact that it has been both insisted 
and denied categorically that this cell destroys the tubercle bacillus 
within its cjdoplasm. ^die truth seems to be that under some con- 
ditions it is effective in this respect, and in others not. To this 
statement it might be added that the mononuclears of some animal 
species exert a destructive action, whereas those of others permit 
growth. Important evidence on tliis subject has been secured 
Sirough the investigations of Lurie,^^ who has traced the rise and 
fall of the bacillary population of the organs of infected rabbits 
and guinea pigs by counting the colonies of tubercle bacilli that 
may be isolated from unit weights of these tissues. Multiplication 
of bacilli, according to his experience, was accompanied by rapid 
mitotic multiplication of large mononuclear cells. Subsequent 
decreases in the bacillary count of any tissue were regularly found 
associated with transformation of the mononuclears into epithelioid 
cells. It seemed a sound conclusion that the epithelioid cell was a 
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large mononuclear that had destroyed and partially digested 
tubercle bacilli. 

This view is in contrast with the earlier conclusion of Sabin that 
the monocyte and its descendant, the epithelioid cells, do not 
• destroy tubercle bacilli, but rather act as nutrient hosts for them, ■ 
a conception that appears warranted under some conditions of 
infection. On the other hand Lurie’s view is quite in harmony with 
Smithburn and Sabin’s^® more recent picturization of the epithelioid 
cell as a cell that has reached its distinctive cytoplasmic state 
through emulsification of phagocytized tubercle baeillus phosphatid. 
As they, have described it, “The lipoid is phagocytized by mono- 
cytes, or, if the stimulus be great enough, by the primitive cells 
which give rise to monocytes. After the lipoid has been phagocy- 
tized it is subjected to a process of intracellular dispersion into finer 
and finer droplets. After reaching the stage of the finest droplets, 
no further detectable change takes place.” 

In all this discussion I have purposely omitted reference to the 
lymphocyte in the tubercle. It has seemed to me that a large part 
of the literature on this subject is of uncertain value through failure 
to identify the cell concerned. What many have been content to 
label a simple lymphocyte is considered a primitive monocyte by 
some, whereas others insist that the monocyte is itself a derivative 
of a primitive lymphocyte. A direct relation between lymphocytosis 
and resistance to tuberculosis is generally conceded, but the exact 
relationship of the lymphocyte to the other cells of the tubercle is 
so much in dispute as to make present discussion of this point 
unprofitable. 

I have floundered in a difficult subject, but in conclusion I would 
refer again to the perplexities of Samuel Gross in the field I have 
been discussing. When the first edition of his “Elements of Path- 
ology” was published in 1839, the difficulties he encountered in 
defending his view of the tubercle as an inflammatory product and 
understanding its character were formidable and far from solution. 
In 1857, in the third edition of this book, he repeated most of what 
he had written in 1839, but added a drawing, with a few para- 
graphs, showing cells entering into the structure of the tubercle. 
He attached them as a supplement to his earlier exposition rather 
than as a solution of his problems. These, however, were never 
solved, for in the following year, 1858, appeared Hudolf VirchoAv’s 
“Cellular Pathology Based on Physiological and Pathological His- 
tology,” and the worries of Gross and his contemporaries about a 
.deposit of mysterious coagulable fluid in tissues, and subsequent 
transformation through a clotting nodule to a cheesy mass, were 
rapidly forgotten. Similarly the A'^exing cellular problems that I 
have indicated tonight maj'^ be resolved through the discovery of 
neAv principles in the large field of physiology, AAffien the details that 
trouble us may appear inconsequential. 
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, In tlie meantime the search for facts that -will bring into harmony 
tlie various views on the origin of the most characteristic cells of 
the tubercle is being vigorously pressed, as is the effort to bring 
about a clear understanding of their function and their relation to 
growth or destruction of the infecting microorganism. The recent 
e.N:tensive work on the action of various chemical fractions of the 
tubercle bacillus has thrown much new light on these problems, and 
the introduction of new methods of studying living cells, supple- 
mentary to the use of fixed tissue preparations, has also been highly 
fruitful. Further progress may be expected in both lines. In any 
event, however, it is obvious that the inflammatory reaction is only 
one side of the balanee in tuberculosis. The physiologic mechanisms 
concerned in the growth of the etiologic agent are quite as signiffcant 
for the course of the disease as the inflammatory mechanism, whicli 
appears designed by nature to suppress the infecting element. The 
one field should be cultivated quite as extensively as the other. 

Summary. The acute inflammatory response to tuberculous infec- 
tion varies greatly in different animal species. Its intensity does 
not correspond directly with the resistance of the species to the 
disease. In certain animals of low resistance an intense initial cell- 
ular response occurs, and in others vdth high resistance the initial 
response is slight. In other comparisons no correlation at all can 
be observed. Factors other than success or failure of inflammatory 
suppression play a part in determining the fate of the infecting 
agent. 

Within an animal species the intensity of response to tubercle 
bacilli may vary widely, the chief modifying factor being the hyper- 
sensitiveness conferred by preAuous infection with this micro- 
organism. Not all susceptible animals develop hypersensitiveness. 
In the hjqiersensitive animal the inflammatory reaction to tubercle 
bacilli develops with greater speed and is of greater intensity. Other- 
wise the reaction is similar to that of first infection. Many cells 
are affected in the hjqiersensitive state, including the vascular 
endothelium and the various tjqies of leukocytes. 

The inflammatory reactions of tuberculosis can be reproduced by 
the use of pure substances extracted from the body of the tubercle 
bacillus. Chronic productive inflammation is caused by certain 
tubercle bacillus lipoids, and acute exudative inflammation, similar 
to acute tuberculosis in man, is caused in the hj’persensitive animal 
by a tubercle bacillus protein and some of its derivatives. 

The first cells responding to injection of tubercle bacilli are the 
poljnnorphonuclear Ieukocji;es. They rapidly engulf and localize 
the bacilli, thereby determining the site of tubercle formation. 
Within 24 hours the poljmiorphonuclears are phagocytized and 
destroyed by large mononuclear cells, which complete the develop- 
ment of the tubercle. 

The source of these mononuclear cells is .still in dispute. It 
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appears to vary in different organs. In the liver and lung a high 
percentage of the mononuclear cells of developing tubercles arise 
from previous fixed tissue phagocytic cells (Kupffer cells and “alve- 
olar phagocytes”). In the omentum, primitive cells apparently 
identical with blood monocytes give rise to epithelioid cells. In all 
of these locations, however, blood mononuclears take some part in 
tubercle formation. 

The part played by the mononuclears of the blood is well shown 
in the cornea. When this normally avascular organ is infected with 
tubercle bacilli (rabbit, guinea pig, cat) the site of infection, although 
rapidly permeated by polymorphonuclears, is not invaded by mono- 
nuclears until new bloodvessels approach. The new capillaries are 
seen to be surrounded by collars of large mononuclear leukocytes. 
Among these mitotic figures are very rare. Migration figures from 
the vascular lumina are faily common, and large mononuclears, in 
considerable excess over the quantity normally found in the blood, 
can be seen in small vessels. The mononuclears, which thus appear 
to come largely from the blood stream, wander away from the 
vessel walls and by hypertrophy and change in structure, without 
division, become epithelioid cells. 

The distinctive cytoplasmic state of the epithelioid cell appears 
to be the result of destruction of many tubercle bacilli and pro- 
gressive emulsification of their lipoid. 
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It is often difficult to make a certain diagnosis of early pulmonary 
tuberculosis and clearly to differentiate it from numerous other 
diseases. Usually the physical examination and laboratory data do 
not offer much on ivhicli to base a diagnosis. It is exceptional that 
bacilli are found in the sputum in the early stage. A blood count 
may or may not show a slight anemia with a leukopenia or a normal 
white cell count or a leukocytosis, and on a fixed smear, the differen- 
tial may show an increase of large mononuclear cells or poly- 
morphonuclear cells or IjTuphocytes. Any one such blood picture 
of itself is no great help. Frequently a chest plate shows peri- 
bronchial infiltration or increased hilar markings or thickened pleura 
or a combination of these “ indicative but not diagnostic lung signs.” 
It is at this point that there is need of confiianatory diagnostic 
aids. 

In the past few years the diagnostic (and prognostic) importance 
in tuberculosis of the monocj’te-lymphocyte index and the total 
monoc^des determined by supravital technique of Sabin have been 
stressed by numerous investigators. In 1925 Cunningham, Sabin, 
Sugiyama and Kindwall,^ using the supravital technique of Sabin," 
studied the white blood cells in 75 rabbits after the majority had 
been inoculated with bovine tuberculosis cultures and a few with 
human tuberculosis cultures. They concluded that the effect of 
the tubercle bacillus on the whole system was a profound one, that 
it consisted in a marked overjiroduction of diffusely scattered reticu- 
lar cells, which arc the parent cells of monocjdes, as well as the other 
white cells. The particular effect of the tubercle bacillus on the 
reticular cell was definitely to force it toward the production of 
monocytes. They determined that the ratio of monocytes to 
Ijnuphocytcs was of fundamental importance. They found that 
normally the average ratio was: monocytes, 943; Ijunphocytes, 
2805; index, 2.9. When the reaction to disease was very unfavor- 
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able the ratio was: monocytes, 3469; lymphocytes, 2799; index, 
0.8. When the reaction to disease was favorable the ratio was: 
monocytes, 854; lymphocytes, 3047; index, 3.6. Thus a marked 
and continued reversal of the normal ratio, provided the mono- 
cytes were increased in actual number, was a consistent indication 
of the malignant stage in the reaction of the animal to the disease. 
The reverse was likewise true when the lymphocytes were markedly 
and consistently higher than the monocytes, even though the actual 
number of monocytes was somewhat above normal, they found 
arrested tuberculosis without fail. 

In 1928 Cunningham and Tompldns® studied with the same 
technique the white blood cells of 71 tuberculous patients.' For a 
normal standard of human blood as a comparison they used the 
figures of Sabin, Cunningham, Doan and Kindwall.^ They like- 
wise concluded that the monocytes in the blood are practically 
always increased in tuberculosis (and are stimulated in phagocytic 
activity), that the changes parallel the grade of clinical activity, 
that lymphocytes in the blood are an index of resistance and par- 
allel increased resistance, and that the relation of monocytes to 
Ijnnphocytes is a useful mathematical expression for the extent of 
invasion compared to that of resistance. 

In 1929 Blackfan and Diamond,® studying the bloods of 17 infants 
with the Sabin technique, demonstrated the same principle of 
monocjTe-lymphocyte relationship, and in 1931 Hamil® arrived at 
similar conclusions after an evaluation in infants and children of 
monocyte counts by the supravital staining method. 

In 1931 Grieger,'^ working under the direction of Cunningham, 
performed experiments which indicated that there was no storehouse 
for monocytes in normal nontuberculous animals capable of supply- 
ing large numbers of these cells on acute demand, but that such a 
storehouse was developed in the tuberculous animal. He injected 
suspension of colon bacilli into tuberculous and nontuberculous 
animals. In the nontuberculous animals after injection he obtained 
a moderate leukocytosis with a marked increase of the neutrophils, 
a decrease of the lymphocytes and a slight decrease of the mono- 
cytes. In the tuberculous animals after injection there , was a 
marked leukocytosis with a marked increase in the monocytes, a 
moderate increase in the neutrophils and a slight decrease in the 
lymphocytes. 

A practical application of these studies seems apparent, as they 
might be valuable in the diagnosis of early tuberculosis. Since 
monocytes are increased in tuberculosis and the monocytic-lympho- 
cytic index is of such importance diagnostically, monocytes should 
be increased dramatieally in tuberculous subjects after focal tuber- 
culin is administered, and monocytes should not be increased after 
administration to normal nontuberculous patients, as- there is no 
storehouse in the normal which is capable of supplying large num- 
bers of these cells on acute demand (systemic reaction to tuberculin). 
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Table 1. — Tabulated Case Data ■ — {Continued.) 


Date. 

Total IMoiio. 
W.B. C.j 

Lyrn. 

Index. 

0. T. 



8,000 

720 

2,320 

3.2 

J vnR. I. D. 

Case 9, female, aged 14 years; anorexia, fever, nervousness; 

3/21 

85,000 

850 

2,250 

2.0 

Tj 1 ? nnnotivo- Bnentgen rav: hilar shadows markedly exag- 

3/25, 



2J mg. S. C. 

between upper and miaaie woes is Uin,ivi-u,.u, j 

vesicular involvement. 

3/2G 

9,000 

300 

2,340 

0.0 


No focal, no local reaction. 

3/27 

9,.500 

380 

1,900 

5.0 


Roentgen ray: no focal reaction. 

mm 

10,500 

420 

1,200 

3.0 


Case 10, male, aged 28 years; headaches, loss of weight; in- 

8/25 

10,000 

800 

1,200 

1.5 


creased expiratory phase over right apex; Roentgen ray: 

8/2C 



1 mg. I. U. 

1 mg. S. C. 

exaggerated hilar shadows; evidence of thickened pleura 
(left apex); lung markings increased; no evidence of vesicular 
involvement. ' 

8/27 

10,000 

700 

1,200 

1.7 


Marked local reaction; marked febrile reaction; Roentgen 
ray: no evidence of focal reaction. 

9/10 






Case 11, male, aged 30 years; influenza in 1918; chronic cough; 

11/1 

7,000 

350 

1,050 

3.3 


Roentgen ray: peribronchial infiltration of apical and &st 

11/2 



J mg. I. D. 
15mg..S.C. 

interspace bronchi on left side; the midlung zone of the sec- 
ond interspace on right side shows an area of lung reaction 

11/3 

0,000 

300 

900 

2.9 

! which is suggestive of vesicular involvement. 

llM 

! 

8,000 

400 

1,200 

! 

3.0 

i 

Sliglit local reaction; no febrile reaction; Roentgen-ray: no 
evidence of lung reaction from tuberculin. 

8/27 




1 


Case 12, male, aged 15 years; pains in chest; no loss of weight; 

9/2 

8,000 

: 320 

1 

1,440 

4.0 

J mg. I. D. 
J mg. S. C. 

Roentgen ray: peribronchial infiltration of apical and first 
interspace bronchi on left side; evidence pointing to slight 
vesicular involvement in left apex. 

9/3 

9,000 

300 

1,040 

4.5 


Slight reaction locally. 

9/4 

9,000 

540 

1,080 

2.0 


Roentgen ray: no focal reaction; lung fields clear. 

4/0 






Case 13, female, aged 12 years; weakness, inability to gain 

4/8 

5,000 

200 

1,750 

9.7 


weight; Roentgen ray: tracheobronchial adenopathy and 

4/13 

5,500 

220 

005 

2.7 


considerable peribronchial infiltration in perihilar zone on 

4/14 

0,500 

390 

1,500 

4.0 

1 mg. 1. U. 

2 mg. S. C. 

right bide. 

Fever, 102' to 103° F., which developed within 8 to 10 hours. 

4/21 

0,000 

180 

1,020 

9.0 

A very severe local reaction; entire foreann became swollen; 
neutrophils increased from 01 to 90 per cent. 

4/22 

10,000 

100 

800 

8,0 


Roentgen ray: EPA view of chest shows no evidence of focal 
reaction. 

8/14 

9,000 

300 

1,080 

3.0 

•i mg. I. D. 
1 mg. S. C. 

Case 14, male, aged 22 years; pain in right side of chest; cough; 
pain aggravated by coughing; Roentgen ray: EPA view of 

8/15 

7,500 

450 

1,050 

2.3 

chest shows median lobe abscess. 

8/16 

5,500 

220 

770 

3.5 


No reaction, cither local or focal. 

7/17 






Case 15, male, aged 13 years; undernourished, pale; indefinite 

9/10 

9,000 

450 

1,080 

2.4 

i mg. I. D. 
J mg. S. C. 

physical signs; Roentgen ray: tracheobronchial adenopathy 
rvith peribronchial infiltration and reaction in first interspace 
left side; no evidence of vesicular involvement. 

9/11 

8,500 

425 

1,010 

2.3 


No local reaction, no febrile reaction. 

9/12 

9,000 

450 

1,170 

2.0 


Roentgen ray: no evidence of focal reaction. 


Note. — Total W. B. C. = total white blood cells; Mono. = monocytes; I,ym. = lymphocyte-s; 0. T. = old 
tuberculin; I. D. = intradennally; S. C. = subcutaneously. 

Wells and Long,® who have reviewed the complex and contro- 
versial subject of tuberculin, state that the majority of investigators 
today consider the tuberculin reaction a specific one for tuberculous 
animals sensitized by dead tubercle or related bacilli. Practically 
all observers agree that the substance responsible for tuberculin 
potency is a protein or a protein disintegration product. True, 
there are albuminoses and proteins in the filtrate Avhich are not 
specific and which sometimes produce reactions similar to true 
general tuberculin reactions, but, as a rule, such febrile reactions 
resulting from nonspecific foreign protein usually occur within 8 or 
10 hours, whereas the true specific tuberculin reaction is accompanied 
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by fcT’-er and a rise in basal metabolism 24 hours after the inieetion 
(Frisch®). 

Roentgenologic changes in -the lung are not likely to occur after 
a false tuberculin reaction, unless the reaction is a violent one, and a 
latent process is made active because of damage to the entire 
organism and resulting levered resistance tlierefrom. The lung 
changes, however, would not be e\ddent for some time, whereas 
there are demonstrable roentgenologic signs at the height of a true 
focal tuberculin reaction, that is, 24 to 48 hours after tuberculin is 
administered. 

In order to demonstrate the above principles 15 patients were 
selected from the Charity Hospital Out-patient Clinic. Two of 
these patients were known to be tuberculous. The other 13 were 
young adults in whom it would have been almost impossible to 
confirm or deny a proidsional diagnosis of earlj-' pulmonary tuber- 
culosis. All were given old tuberculin intradermally and sub- 
cutaneously, in dosage ranging from 0.5 to 1 mg. intradermally, 
and 0.75 to 3 mg. subcutaneously, and the monocyte-lymphocyte 
index studied before and after at the height of the focal reaction or 
at the time the reaction was likely to occur. 

Patients 1 and 2 were those known to hai'e had tuberculosis. 
The first patient, aged 45 years, had been ill for over 10 years. 
After administration of 0.5 mg. old tuberculin intradermally, and 
1 mg. old tuberculin subcutaneously, there was a marked increase 
of the monocjdes from 240 to 760 and shift of the index from 4.6 
to 1.3. Simultaneously there was an aggravation of the physical 
signs in the lungs, a rise in fever and a marked local reaction. The 
other patient had definite evidence of pulmonary tuberculosis for 
5 years. After the administration of 0.5 mg. old tuberculin intra- 
dermally, 1.5 mg. old tuberculin subcutaneously, there was a marked 
increase in the monocytes from 140 to 910 and a shift of the index 
from 6 to 1. Simultaneously there was a slight local, but no focal, 
reaction to the tuberculin. There was no rise in fever. Previously 
(1929 to 1930) this patient had failed to react to focal tuberculin, 
although he was definitely tuberculous. 

In 5 cases (Cases 3, 4, 5, 6, 7) a marked increase in monocytes 
was obtained simultaneously Avith the provocation of a focal reac- 
tion in the lungs. In only 1 (Case 7) of this group ivas there any 
doubt that there was a true focal reaction ,in the lungs. However, 
subsequent Roentgen studies, together with physical signs, markcil 
loss of weight and the deA'elopment of a fistula iit (tno, marked him 
as truly tuberculous. The monocjde response with monocyte- 
lymphocyte shift proved to be of more diagnostic value than the 
Roentgen examination, which failed to demonstrate a focal reaction. 
The focal reaction accompahied by a monocyte increase and an index 
shift we regarderl as a very strong indication of the presence of 
tuberculosis. 



SULLIVAN, .tones: DIAGNOSIS OF EARLY TUBERCULOSIS 7G7 

In Case 8 there was no monocyte response after tuberculin and 
there was a questionable focal reaction in the lungs. 

The patients in 7 cases were regarded as nontuberculous.. In 
none of them was there a focal reaction or an appreciable increase in 
monocytes. Cases 9, 10, 11, 12, 13, 14 and 15 did not develop fever. 
One patient (Case 13) developed a marked local reaction, leukocy- 
tosis with an increase of the neutrophils from 61 to 90 per , cent 
and an actual decrease in the number of monocytes. There was 
no evidence of definite focal reaction in the lungs and the fever 
occurred within 8 or 10 hours after injection, so the local swelling 
of the arm was considered as nonspecific and due probably to a 
reaction from protein to which she was sensitized. 

The degree of monocjde response is not proportional to the amount 
of tuberculin administered. The following table, in which are 
listed the 7 positive cases, clearly illustrates this. 


Type of pulmonary tuberculosis. 

No. of 
CLiSO. 

Old 

tuberculin 

adminis- 

tered 

mg.). 

No. of 
times 
monocytes 
■were 

increased. 

Minimal B 

. . 3 

9X 

6.0 

Moderately advanced (quiescent) . 

. 1 

2 

6.0 

Minimal A 

. . 7 

2 

3.0 

Chronic moderately advanced B . 

. . 2 

U 

3.5 

Minimal A 

. . 5 

n 

3.4 

Minimal B 

6 

n 

5.4 

Minimal A or B 

. . 4 

1 

21.6 


Cases 5 and 3 were about equal in the grade of clinical severity. 
In Case 5 the total number of monocytes was increased 21.6 times 
following the administration of 1 mg. of tuberculin, whereas in 
Case 3 the total number of monocytes was increased only 6 times 
folloAving the administration of 2.5 mg. of tuberculin. Other similar 
cases (Cases 8, 6, 7) likewise showed no proportional relationship. 
The patients with moderately advanced pulmonary tuberculosis 
(Cases 1, 2) were given 2 mg. and 1.5 mg. of tuberculin, respectively. 
The increase in monocytes was 6 times in the former, 3.5 times in 
the latter. It. seems, therefore, that although significant mono- 
cyte increase with shifting monocyte-lymphocyte indices coin- 
cides with specific focal tuberculin reactions, it would be fallacious 
to reason further that the greater the degree of monocytosis the 
more marked the grade of tuberculosis. Suffice it to say, that 
when there is a marked calling forth of monocytes from their 
“storehouses” after the administration of tuberculin, the diagnosis 
of tuberculosis is very likely. 

Subsequent examinations of these patients many months later 
confirmed our first impressions. 

Summary and Conclusion. It has been demonstrated that the 
monocyte plays an important role in tuberculosis. An increase in 
the number of monocytes of the circulating blood is indicative of 
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actiiDty. A study by the Sabin technique of the number of mono- 
cytes and relative proportion of monocytes to that of lymphocytes, 
that is, the monocj^tic-lymphocytic ratio, often proves of invaluable 
assistance in diagnosis. In active tuberculosis the monocytes 'are 
markedly increased, and there is a reversal of the monocytic-lympho- 
cytic index. In arrested tuberculosis there is an increase in the 
lymphocytes, with the total number of monocytes increased but 
less in number than the total lymphocytes. It has also been shown 
that there is a storehouse for monocytes in the tuberculous subject, 
which does not exist in the normal nontuberculous subject. If the 
total number of monocytes and the monocytic-lymphocytic ratio is 
determined before and after the administration of tuberculin sub- 
cutaneously, the blood of patients, in which a definite focal reaction 
is obtained will show a marked increase in the number of monocytes 
and a shift in the monocyte-lymphocyte ratio. This simultaneous 
provocation of focal reaction and increase in circulating monocytes 
,is strong evidence of the presence of tuberculosis. 
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PROGNOSTIC VALUE OF BLOOD CULTURE IN TYPHOID FEVER 
AT VARIOUS PERIODS OF THE DISEASE. 

By Pedro T. Lantin, M.D., D.T.M., 

ASSISTANT pnOFESSOR OF MEDICINE, UNIWIRSII'Y OF THE PIIILIPPINES, 

AlANin^, P. I. 

(From tho Department of Alcdicinc, College of Medicine, University of the Philip- 
pines and tho Clinics of the Philippine Gener.al Hospital.) 

The earlier classics by such authorities as Ciirschmann,' Dicula- 
foy,® Grisole,® Jaccoiid/ Laveran and Teissier,® as Avell as the 
modern by such Avell-knoAvn authors as iMasters,® Anders,* Rogers," 
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Cecil, ^ Ilolleston,’^ Osier and McCrae,^® and Castellani and Chal- 
mers,'^ have all emphasized the importance of complications in the 
prognosis of typhoid fever, but no mention has ever been made of 
the prognostic significance of blood culture taken at different periods 
in the course of the disease. 

It is the purjiose of this paper to study this particular problem 
ivhich ought to be of some practical value in medical practice. 

The clinical records of the Philippine General Hospital from the 
years 1911 to 1931, inclusive, and of the San Lazaro Communicable 
Disease Hospital from the years 1927 to 1931, inclusive, furnish 
the materials for this studjA Dm'ing these periods a total of 5373 
typhoid cases were admitted in these 2 institutions. Of this num- 
ber 1962 cases (36.52 per cent) had blood cultures taken onl}^ once 
during the course of the disease; of these only 544 (27.73 per cent) 
were positive. 

It is common practice among physicians to have blood eultures 
taken on typhoid suspects dm-ing the early period of the course of 
the disease only for purposes of diagnosis. It is, therefore, unusual 
to have blood cultures taken in unmistakably frank clinical cases of 
typhoid and more especially in the later stages of the disease. 
Purthermore, the majority of the typhoid cases among Filipinos 
were admitted to the hospital after the first week of illness. These 
conditions are responsible for the relatively few cases in which 
blood cultm’es were made. 

The results of the above-mentioned study are presented in the 
following tables based upon the date when the blood culture was 
reported; but subsequent studies, based upon the date when the 
blood of the same group of cases was taken for culture, gave prac- 
tically the same results; 


Table 1. — Typhoid Feveb Fatality at Dipfbbent Pebiods in the Coubse of 
THE Disease in Cases IVith Positive and Negative 
Blood Culture Compared. 


’ 

Week. 

Positive blood culture. 

Negative blood eulturc. 

Rcrov- 

crcd. 

Died. 

Total. 

iFatality 

rate. 

pcr.ecnt. 

Hoeov- 

ered. 

Died. 

Total. 

Fatality 
rate, 
per cent. 

1st . . . . 

40 

11 

57 

19.29 

123 

16 

139 

11.51 

2d ... . 

108 

74 

242 

30.57 

585 

85 

670 

12.69 

3d ... . 

98 

51 

149 

34.22 

336 

48 

384 

12.50 

4th ... 

39 

22 

01 

.30.00 

103 

22 

125 

17.60 

5th 

13 

13 

20 

50.00 

59 

8 

67 

11.94 

Gth 

3 

3 

6 

50.00 

12 

1 

13 

7.09 

7th and over . 

1 

2 

3 

60.60 

■ 15 

5 

20 

25.00 

Total . 

308 

170 

544 

.32.35 

1233 

185* 

1418 

13.05 


* Of tills number, 104 cases were verified by autopsy. 
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Cases witli positive blood cultures (Table 1) tend to present a 
higher fatality rate than those with negative blood cultures. While 
the fatality rate in cases having negative blood cultures remains 
almost at the same level at different periods in the com’se of the 
disease, the cases with positive blood cultures consistently demon- 
strate an increasing fatality as the period of the disease progresses. 

It is well laiotvn that there is an early septicerhia in typhoid 
fever which tends to disappear with the advance in the course of 
the disease. It is reasonable, therefore, to observe that the longer 
the typhoid organisms persist in the blood stream, the more unfavor- 
able the consequence is for the patient. Presumably also a heavier 
infection has taken place in cases with positive blood culture than 
in those negative cases in the same stage of the disease. The pro- 
tective mechanism of the bod.y should be able to dispose of the 
bacilli more readily in the latter group of cases. Therefore, the 
significant difference of 19.3 ^ 3.91 per cent in the total fatality 
rate between the groups with positive and those with negative 
blood cultures, respectively, should not be at all surprising. 

Grouping the cases into the vaccinated and the nonvaccinated by 
different stages of the disease, it appears that in the nonvaccinated 
patients the fatality is much higher in cases with positive blood 
culture (34.41 per cent) than in those in which the organisms were 
not found in the circulation (14,38 per cent). It is also noticeable 
that a consistent rise in fatality at different periods in the coiuse of 
the disease occurs among those from which the organisms were 
isolated from the blood stream, as contrasted with an almost uni- 
form fatality curve of the negative blood culture cases. The differ- 
ence in fatality between these two groups of cases amounts to 
20.03 =i= 4.51 per cent, the significance of which may not be ignored 
statistically. 

The fatality difference between the total eases with positive and 
those with negative blood cultures, respectively, among the vac- 
cinated groups is 14.15 ± 29.42 per cent. It is apparent that the 
data in these groups of cases are too meager to furnish enough 
material to constitute an adequate sample. 

Summary and Conclusion. Of 5373 typhoid cases, onlj'- 1902 
(36.52 per cent) had a single blood culture taken during the course 
of the disease for diagnostic purposes only, and of the cases with 
blood culture, 544 (27.72 per cent) were positive. 

On the whole a typhoid case with negative blood culture is likely 
to present a more favorable outlook than one with organisms in the 
blood stream, especially after the first week of the disease. 

The longer the typhoid bacilli persist in the circulation the more 
does the termination of the case tend to be fatal. 

t 

The writer is grateful to Prof. Luis Guerrero, Head of the Department of Medicine, 
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DOUBLE BACTEREMIA (STREPTOCOCCUS VIRIDANS AND 
STAPHYLOCOCCUS AUREUS) DIAGNOSED BEFORE 

DEATH. 

By Joseph C. Doane, M.D., F.A.C.P., 

AIO) 

Horace B. Cates, M.D., 

PHILADELPHIA, PA. 

(From tlio Medical Wards of the Jewish Hospital.) 

Cases of bacteremia in wliich blood cultures have been found 
positive during life for S. viridans and S. aureus must be extremely 
rare, judging from the few reports in the literature. IMixed cultures 
from the heart’s blood at autopsy are of course more common. 
Epstein and Kugeb in 1929, reporting the occurrence of but 2 cases 
of mixed infection with streptococcus and staphylococcus m 52 
positive autopsy cultures, attributed these findings to an agonal 
invasion. In 19IG Warren and Herrick- in a surve.v of 134 case.-; of 
bacteremia included 7 cases of mixed infection, in 1 of 
S. hemolyticus and the .S. aureus were isolated from the blood of a 
patient suffering with chronic otitis, mastoiditis and appendicitis. 
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This patient recovered following an appendectomy. The high 
virulence and rapid growth of S. aureus in the blood usually leads 
to a rapidly fatal outcome. Clawson* mentions the incidence of a 
S. aureus infection superimposed on an old healed valvular lesion. 
There is the possibility, as indicated by Thayer,'^ that the staphylo- 
coccus is preeminently a terminal invader. However, he does not 
clearly define his concept of a terminal invasion. Horder® lists 1 
case in which a streptococcus and a staphylococcus produced an 
endocardial inflammation, but gives no further details. Libman® 
mentions a case in Avhich a healing streptococcic endocarditis was 
secondarily invaded by S. aureus. 

Case Report. The patient, J. K., a well-nourished female, aged 1.3 
j^ears, became ill on June 18, 1932, 3 days before being admitted to the 
Jewish Hospital. She complained of general malaise and arthralgia, and 
excruciating pain in the tlurd toe of her right foot. The next day she had 
a severe chill followed by a sharp rise in temperature. Many petechial 
spots soon appeared on the abdomen, thighs, legs and arms, quickly increas- 
ing in size and prominence, many coalescing and forming large purplish 
blotches. 

Her ipasi history was significant. She had an attack of rheumatism at 5 
years of age, all of her large joints being involved. Her tonsils were removed 
at 6; the appendix at 10 j^ears of age. At 11 a second attack of rheumatism 
occurred, the duration of which was not recalled. The history w^s other- 
wise negative. 

Physical Exaviinaiion (June 21). The patient, a well-developed girl, 
was apparently very toxic. Her temperature was 105.4° F., and the pulse 
and respiratory rates were 120 and 22 respectively. The left border of her 
heart reached the anterior axillary line. A systolic mitral murmur was 
heard at the apex and a diastolic murmur at the third left interspace para- 
sternaUy. Lungs and abdomen were essentially negative, the spleen and 
kidneys were not palpated. The patient's body surface presented multiple 
scratch marks and petecliije. The right middle toe and the distal phalanx 
of the left little finger appeared gangrenous. There were no abnormal 
neurologic signs. 

Progress. For a period of 7 days following admission her temperature 
remained elevated (between 102° and 105° F.) in spite of the administration 
of large doses of salicylates. Repeated showers of petecluje were observed 
on the skin of the body and on the conjunctivaj. Epistaxis occurred once.- 
Many hyaline and granular casts were constantly present in the urine. 
Meningism was observed 4 da 3 '^s before death. The spinal fluid exannnation 
was negative. Five da 3 ''S after admission harsh breath sounds and impair- 
ment of the percussion note were detected over the base of the left lung 
suggesting the onset of pneumonia. Two days before death she displayed a 
marked edema of the lower extremities. Death occurred on the 11th daj*- of 
the disease and the 8th day of her staj’’ in the hospital. 

Laboratory Findings: June 21, 1932. Blood: Red blood cells, 3,450,000; 
hemoglobin, 63 per cent; white blood cells, 9000, with 70 per cent neutro- 
phils. Platelets, 135,000. Blood sugar, 150 mg.; chlorids, 600; urea, 20. 
Urine; specific gi-avity, 1012. Many hyaline and granular casts. 

The Widal reaction on 2 examinations was negative for tjqjhoid and para- 
typhoid A and B. Agglutination for bacillus abortus, negative. 

On June 22, an Roentgen ray examination of the chest showed the cardio- 
thoracic ratio (transverse diameter of heart-chest) to be 14.3/25 cm. (67 
per cent). The lungs were negative except for an intensification of the 
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root shadows and a dense haziness at the extreme base on the left side. 
Tlie electrocardiogram was essentially negative. 

Blood cultures on June 27 and 28 were positive for the S. am’eus. A 
second culture on June 28 W'as positive for S. aureus and also for S. viridans. 
On June 28 a blood culture which had been taken on June 26 was reported 
as positive for S. aureus and S. viridans. Approximately 185 colonies of the 
fonner and 25 colonies of the latter organism were reported as present in 
each cubic centimeter of blood. 

Aytopsy (Dr. B. A. Gouley) revealed numerous fine petechim over her 
entire body. The panniculus adiposus showed occasional petechia;. 

The heart weighed 360 gm. The epicardium was smooth. There was 
hypertrophy and dilatation of the left ventricle due to a long established 
chronic aortic vahnilitis (rheumatic). The anterior leaflet of the mitral 
valve contained a friable vegetation the size of a ten-cent piece which had 
ulcerated mostly on the auricular side. Both coronarj"^ arteries were plugged 
along their middle course bj"^ brownish-gra}’’ emboli similar in character to 
the vegetation on the mitral valve. The absence of inflammatorj’^ reaction 
here pointed to the probable immediate cause of death. 

Smears from the heart valves taken at autopsy showed such a predomi- 
nance of staphylococci that it was extremelj’’ difficult to detect the few 
streptococci that were present. 

Lungs. The diffuse mottling of congestion was obser\’ed with emphys- 
ema of the upper lobes, but no actual consolidation was noted. Intestines 
showed numerous petecliia; beneath the serosal snrface. Spleen, liver and 
kidneys revealed many recent septic infarctions. 

Pathologic Diagnosis. Double bacteremia. Widespread petechial and 
, purpuric rash. Cardiac hjTiertrophy and dilatation. Rheumatic aortic 
vahuilitis with regurgitation. Malignant (ulcerative) endocarditis of the 
mitral valve. Lungs: Congestion; mild emphysema. Adrenals: Lipoid 
exhaustion. Spleen: Congestion, luTierplasia, septic infarction. _ ISdneys: 
Septic infarction, congestion. Liver: Septic infarction, congestion. G. I. 
Tract: Petecliice. 

Conclusions. 1. Mixed bacteremias with the presence of S. 
viridans and S. aureus are rare and, w'lien they do occur, tend to be 
fulminating in character. 

2. Such mixed infections are particularly difficult to diagnose 
from blood cultures because of the multiplication of the staphylo- 
coccus in the blood stream to such a rapid degree that the sparse 
growth of S. viridans on culture media is recognized with difficulty. 

3. In patients suffering with a proven S. viridans infection of the 
blood stream when the disease displays fulminating characteristics, 
bacteriologic search should be assiduously made for the presence of 
a mixed staphylococcus infection. 
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A NOTE ON THE EFFECT OF CHLORINATED SWIMMING- ' 
POOL WATER ON FUNGI OF TOE RINGWORM. 

By Dorothy Spring, Ph.D,, 

assistant, I.AnonATOnV of dehmatologic research, university' of 
rENNSY’EVANIA, PIlIEADEErillA. 

(From the Student Health Ser\dce and the Laboratory of Dermatologic Research.) 

Ringworm of the toes (athlete’s foot, dermatophytosis, etc.) 
has become a hygienic problem in all phases of gymnasium activity. 
The frequency among students has been adequately demonstrated 
by Hulsey and Jordan,^ Legge, Bonar and Templeton^ and others. 

Definite prophylactic procedures have been recommended by 
Gould,® who advocated 10 to 15 per cent sodium thiosulphate foot 
baths, and by Osborne and Hitchcock,'* who favored sodium hypo- 
chlorite. The latter workers indicated that a concentration of 
0.1 per cent applied for a period of 1 minute was necessary in the 
test tube to kill fungi (Trichoph3iton interdigitale) representative 
of the disease in question. 

Author^s Tests on Fungus in Vitro. Numerous scrapings from a 
patient who .yielded large quantities of fungus on microscopic exam- 
ination were selected for' the tests and their viability proved in 
cultures. Portions of the scrapings were soaked in water from the 
swimming pool and kept at warm room temperature. The pool 
water for this experiment was collected .-just before noon on Wednes- 
day, January 27, 1932. On this day at 1 p.m. the chlorin concen- 
tration was 0.4 part per million at 76° F. Twenty-four girls had 
used the pool prior to the collection of the sample. 

At 30-minute intervals numerous particles were removed from 
the solution and cultured. They remained positive after exposures 
to the chlorinated water of f hour, 1 hour and 1| hours. There 
was not any growth either after 2 hours’ or after 17 hours’ exposure. 

As recently reported by Templeton et al.,^ this method, emplojdng 
fungus in tissue as against fungus in culture material, is more repre- 
sentative of natural conditions. As far as can be deduced from this 
very limited observation on 1 patient,* the chlorinated water of our 
swimming pool was a fairlj"^ efficient fungicide for infectious material 
which might become detached from the feet of swimmers. 

Conditions between the toes are not parallel with those in the 
test tube or in the swimming pool, being complicated bji (1) the 
accessibility of the disinfectant to the interdigital spaces, and (2) 
depth of fungus in the skin. Accordingly, 6 women students 

_ * The particular fungus species concerned in this test subject. Trichophyton inter- 
digitale, was the one almost invariably encountered in the students at this university 
(73 out of 75 cultures). 
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attending swimming-pool classes during January and February, 
1932, at this university were selected from 254 who had been exam- 
ined and classified in respect to the presence of toe ringworm. The 
details of this classification will be found in another place (Gilman, 
Spring and Rea®). For the purposes of this note, it is sufficient to 
state that the 6 selected were from 15 instances of infection from 
which pathogenic strains of toe ringworm species had been obtained. 

In testing the effect of chlorination, scrapings were obtained from 
the toes of the 6 students immediately before the regular 30-minute 
swimming period and again at its conclusion. The accompanying 
table indicates the results, namely, that the chlorinated water was 
not adequate to kill the fungus between the toes. It might be 
added that an interval of up to 16 hours sometimes elapsed between 


OccunnEX'CB of Fdngus Between Toes at Swimming PBition.* 


Before. 


After. 


Student No. 

Microscopic 

examination. 

Cultures. 

Microscopic 

examination. 

Cultures. 

1 . . . 

+ 

+ 

+ 

d- 

2 . . . 

. +•+--(-+ 


+ + d- + 

d- 

3 . . . 

++ 

+ 

d* 4* 

d" 

4 . . . 

. ++++ 

d" 

d-d'd'd' 

d- 

5 . . . 

. +-1-++ 

*4" 

d* 

d* 

6 . . . 

+ 

— 

d- 

d- 


* Fungiis had been demonstrated by'culture from the toes of all of these women 
on a pre\'ious occasion. 


collection of materials and culture, thus giving additional time for 
the chemical to act. Furthermore, all of these women had been 
in regular attendance at the swimming pool for a several weeks’ 
interval between the first identification of the fungus and the final 
set of tests. This gave yet further opportunity for the chlorinated 
water to exert fungicidal effects between the toes, had it possessed 
any. 

Summary. Ringworm of the toes is such a problem among 
students and gymnasium habitues in general that a possible fungi- 
ciflal j'ole of chlorinated water in swimming pools merits testing. 
With 6 women swimmers as test objects, it appeared that: 

1. It is possible for detached particles of ringworm tissue to retain 
viable fungi in chlorinated swimming-pool water for 1?? hours. The 
fungi, however, may be destroyed in 2 hours. 

2. Chlorinated water in swimming pools does not effectually 
reach and kill fungus between the toes during an average 30-minute 
swimming period. 
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DENTAL INFECTION AND SYSTEMIC DISEASE/'^ 

A Review of the Literature and a Study of 883 College 
Students, Including Complete Dental Roentgen-ray 

Examination. 

By John H. Arnett, M.D., 

ASSISTANT rnOFESSOR OF MEDICINE IN THE GRADUATE SCHOOL OF MEDICINE, AND 
INSTRUCTOR IN MEDICINE IN THE MEDICAL SCHOOL, UNIVERSITY OP PENNSYL- 
VANIA; SCHOOL PHYSICIAN TO DREXEL INSTITUTE, 

AND 

LeRoy M. Ennis, D.D.S., 

PROFESSOR OF ROENTGENOLOGY IN THE EVANS DENTAL INSTITUTE, AND INSTRUCTOR 

IN RADIOLOGY', GRADUATE SCHOOL OP MEDICINE, UNIVERSITY OP PENNSYLVANIA. 

Dental infection is older than the human race. In animals 
evidences of caries and of pyorrhea alveolaris have been found in 
the fossilized remains of primitive vertebrates of the Paleozoic era.^ 
In both ancient and prehistoric human remains, evidences of alve- 
olar abscesses and other dental infections have been found,® these 
being associated in some instances with arthritis deformans, and 
in others with spondylitis and osteitis.^ The first wi'itten notice of 
oral infection as a cause of systemic disease is said to occur in the 
writings of Hippocrates,^ and occasional references to the simul- 
taneous occurrence of oral and systemic disease are to be found 
in the works of many ancient and medieval writers. 

In 1809 Benjamin Rush^ wrote, “I cannot help thinking that 
our success in the treatment of all chronic diseases would be very 
much promoted by directing our inquiries into the state of the 
teeth in sick people, and by advising their extraction in every case 
in which they are decayed. It is not necessary that they should 
be attended with pain in order to produce disease . , .” In 

1889 and 1891 Miller®-® published his articles on oral infection, the 
term “focus of infection” being used in the title of his American 
contribution. In 1901 Hunter’s’ book on pernicious anemia ex- 
pounded the view that this disease is due to infection of the stomach, 
which, in turn, is generally due to oral sepsis “arising in connection 

* Published simultaneously in the American Journal op the Medical Sciences 
und Dental Cosmos, which reproduces illustr.ations omitted here. 
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with long continued and neglected cario-necrotic conditions of the 
teeth.” Many modern workers including Moorehead,® Irons,® Hart- 
zelh® and Pemberton^i have added their observations to show the 
concurrent existence of dental and systemic disease. 

In 1911 Goadbyi® succeeded in producing a “condition indis- 
tinguishable from arthritis deformans” by the inoculation of cul- 
tures from infected teeth directly into the joints of 18 rabbits. 
Eosenow^® has reported the occurrence in experimental animals of 
gastric ulcer, nephritis, nephrolithiasis, epidemic hiccup and other 
conditions following the intravenous injection of cultures from 
infected teeth, and he has also reported the production of these 
diseases in dogs by amputating the crowns of the teeth, exposing 
the dental pulp chambers and inoculating the latter with organisms 
cultured from human foci of infection or from the distant lesions 
which are presumed to have been caused bj"- these foci. Other 
reports have been published corroborating Rosenow’s work, but 
there are many authorities who maintain a skeptical attitude toward 
these researches. 

Evidence of another kind, rather imconvincing in character, has 
had considerable influence in furthering the theory that dental 
infection may cause rheumatism and artliritis. It consists in the 
demonstration of nonhemolytic streptococci in the dental lesions of 
patients suffering from rheumatism or arthritis. It may be regarded 
as established, however, that nonhemolytic streptococci are to be 
found in the saliva and about the teeth of normal persons tlnrough- 
out life: that they may usually be cultivated from the roots or the 
pulps of devitalized teeth, and occasionally from those sites in 
vital and apparently healthy teeth: finally, that the so-called blind 
abscess, or chronic rarefying osteitis with granulation tissue, usually 
yields cultures of noniiemoljdic streptococci, though many are 
found to be sterile. The nonhemolytic streptococcus may be said, 
therefore, to be a common inhabitant of the human mouth, both 
in health and in disease. The demonstration of an organism of this 
group in the dental lesions of patients suffering from arthritis 
should, therefore, not be given too great emphasis. 

Nonhemolytic streptococci have also been reported by Cecil, 
Nicholls and Stainsby'^ in the blood of arthritic patients with 
significantly greater frequency than in a control group. Since, 
however, other workers^® have been unable to corroborate these 
findings, it ■wdll probably be best for the present to maintain an 
open mind as to the streptococcic etiologj'’ of arthritis deformans. ^ 

That disappointing results frequently follow the removal of foci 
of infection was observed by Billings,'^ one of the earliest and most 
enthusiastic adherents to the focal infection theorj’’. Po e^lain 
these failures, he advanced the hjqiothesis of the implantation of 
organisms into the synovial tissues themselves, which then became 
secondary foci of infection. However plausible this theory may be. 
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it lacks proof. Moreover, numerous writers^-^’^®-^'’ have reported 
the occurrence of rheumatism and arthritis in the absence of any 
of the ordinarily recognized foci of infection. 

Pemberton, 2“ in his study of 400 arthritic soldiers, writes: “184 
patients, or 46 per cent, recovered in the presence of demonstrable 
surgical foci. This is nearly 3 times the number which improved 
(65 cases, or 16.25 per cent) after the removal of foci.^^ Mutch,^® 
Miller,^® Badanes,^ and Broderick®^ also minimize the importance of 
dental infection in arthritis, and it is, indeed, common knowledge 
that many cases of arthritis recover in the presence of demonstrable 
infection in the teeth and elsewhere, whereas many fail to recover 
after the most thorough removal of all possible foci. 

Another aspect of the focal infection theory which has impressed 
some -writers has been the statistical evidence of the coincident 
occurrence of abscessed teeth and chronic disease, especially arthritis. 
The revelation by Roentgen ray of dental infections previously 
unsuspected has greatly stimulated interest in this subject. Thus 
Moorehead,® Irons® and Pemberton and Robertson®® found peri- 
apical dental infection in 89, 76, and 33.5 per cent respectively of 
their arthritis cases. The mere demonstration of the frequent 
association of dental infection and artlmitis does not, of course, 
indicate a causal relationship between the two conditions. Not 
only is it conceivable that the dental sockets, being actually joints, 
might themselves present rheumatic or arthritic manifestations,®® 
but it is also possible that certain conditions might exist which 
would exert an adverse effect upon both the joints and the teeth. 
The most obvious factor of this nature is that of age. Moorehead,® 
Duke®^ and others have shown that with advancing age there is a 
marked increase in the incidence of dental infection. Black®® 
believes that almost 100 per cent of persons over 50 years of age 
have such infection present. It is not surprising, therefore, to find 
a higher incidence of dental infection in arthritis, a disease of 
later life, than in diseases to which the young are most susceptible. 
It should not be forgotten, moreover, tha.t dental infection is very 
prevalent in patients with diverse diseases: thus Thoma,® Duke,®^ 
Moorehead,® ITaden,®® Pemberton,®^ and Irons,® report its presence 
respectively in 88, 81, 74, 68, 58, and 44 per cent of medical cases 
of various sorts. Its presence in arthritis is found by Moorehead, 
Irons and Pemberton respectively to be 89, 76 and 33.5 per cent, 
which therefore is within the range of its reported incidence in 
unselected medical patients. One may conclude, therefore, that 
although dental infection is common in arthritis it is by no means 
limited to this or to any other chronic disease, and that the coinci- 
dent existence of arthritis and dental infection does not offer any 
proof of a causal relationship between the two. 

Appleton,®® reviewing the records of drafted men during the 
World War, showed by the use of semi-logarithmic graphs that 
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recruits exliibiting dental disease did not show an undue incidence 
of arthritis, appendicitis, gastric ulcer, endocarditis, osteitis defor- 
mans, myositis or muscular rheumatism. A weakness in this 
method of approach, as pointed out by the author, lies in the 
variable diagnostic criteria used by the different examiners. More- 
over, an ordinary clinical examination of the teeth could not be 
expected to reveal all or even most of the dental infection present. 
To secure the best possible data, a complete dental Roentgen ray, 
as well as a careful clinical, dental and medical examination would 
be required. A dental examination of this kind correlated with a 
physical examination on a sufficiently large number of individuals 
to be of statistical value does not appear to have been recorded in 
the literature up to the present. Black-^ made complete dental 
Roentgen rays on 175 dental students and 225 dental patients, 
accompanied by a questionnaire into the health of the 400 subjects; 
but the health findings are not correlated with the dental find- 
ings. Hyatt,"® of the Metropolitan Life Insurance Company, made 
radiograms of 2787 bridged and devitalized teeth, and reported a 
high incidence of root lesions; but these results were also not corre- 
lated with any medical findings. We believe, therefore, that the 
present study on 883 students is the first of its kind to appear in 
the literature. 

Medical and Dental Study.* The material upon which this study 
is based consists of 883 students of Drexel Institute, a small college 
located in the center of Philadelphia. As regards economic and 
social status, the group represents a well-to-do but not a wealthy 
class, many students having to work their way through college. 
Of the 883 students studied, 502 (56.9 per cent) were males and 
381 (43.1 per cent) were females. The average age was 18.75 years, 
the modal age was IS years, and the great majority fell between the 
ages of 16 and 21 years (Table 1). 

Table 1.— Sex and Age of Subjects. 


Age. 

Women. 

Men. 

Total. 

16 

9 

12 

21 

17 

76 

83 

159 

IS 

. 15S 

153 

311 

19 

07 

100 

167 

20 

. 20 

73 

99 

21 

0 

29 

35 

22 

0 

3 

27 

33 

23 

14 

17 

24 

1 

5 

0 

25 

0 

2 

2 

Over 25 

5 

4 

9 

Ago not stated .... 

. 24 

0 

24 

Total 

. 3S1 

502 

SS3 


* A brief resuini of tlie dental findinps including Tables 2, 3, -1, 5 and S appeared 
in the Proceedings of the Twelfth Annual Meeting of the American Student Health 
Association, Dccemirer, 1031, p. 90. 
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Tlie physical admission requirements are essentially the same as 
those of other American colleges. Students are excluded because 
of physical disabilities only when the latter are serious enough to 
be incompatible with the fulfillment of academic duties, or when they 
are a menace to health. No cases of arthritis deformans have been 
recognized among the students during the period of this study (1929 
to 1931, inclusive); but, of course, it is impossible to ascertain 
whether any prospective students were prevented from becoming 
candidates for admission because of this, or any other disease. In 
this respect, all that can be said of this group is that it is a repre- 
sentative sample of students, drawn from a typical American city 
and its surrounding territory. Completeness of records furnished 
the only criterion for inclusion or exclusion in this study. Most 
of the students were freshmen, though a few belonged to the upper 
classes or were graduate students. 

The method of study consisted in taking a medical history and 
physical examination, including a urinalysis. The dental examina- 
tion was by a competent dental student or by a graduate dentist, 
and a Roentgen ray film was made of every tooth and edentulous 
space (10 films for each case). All dental films were read by the 
same dental roentgenologist (L. M. E.). 

The findings of greatest importance, both from the standpoint 
of frequency and of oral hygiene, are those relating to dental caries. 
A tooth containing an area of decay, a leaky filling or an unfilled 
cavity is regarded in this study as carious. Neglected caries is 
responsible for most of the teeth prematurely lost by the human race. 
This fact alone makes caries the most important of all dental 
conditions. 

Caries was found with surprising frequency in our study (Tables 2 
and 3). Many carious teeth which had not been detected by 
clinical examination were revealed by the Roentgen ray; and the 
reverse was also frequently true. This was demonstrated by the 
fact that 1662 teeth were found carious by clinical examination 
and 1372 by Roentgen ray; but of these there was agreement only 
in the case of 237 teeth. In other words 1425 teeth found carious 
clinically failed to show caries by Roentgen ray, while in 1135 teeth 
the reverse was true. Therefore, had the teeth been examined 
without the aid of the Roentgen ray, 1135 carious teeth (40.6 per 
cent of the entire number) would not have been detected. 

Table 2.— The Frequency of Dental Caries as Determined by Combining 
Clinical and Roentgen Ray Findings. 


Number of students examined 883 

Number of students showng caries 733 

Per cent of students showing caries S3 

Approximate number of teeth examined 27,398 

Number of teeth u-ith caries 2,797 

Per cent of teeth showing caries 10,3 

Average number of carious teeth per student ' 3.2 


Here and in the tables which follow, regardless of the number of cavities in the 
tooth, it was counted as but one carious tooth. Sound filled teeth are not included. 
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Table 3. The Occurrence op Dental Caries per Student as Determined 
BY Combining Clinical and Roentgen Rai' Findings. 



No. of 
students. 

Per cent. 

No carious teeth .... 

150 

17.0 

Caries in 1 tooth .... 

.... 131 

14.9 

Caries in 2 teeth .... 

.... 157 

17.9 

Caries in 3 teeth .... 

- . . . 121 

13 7 

Caries in 4 teeth .... 

.... 98 

11.1 

Caries in 5 teeth .... 

. . . . 71 

8.0 

Caries in 6 teeth .... 

.... 48 

5.4 

Caries in 7 teeth .... 

. . . . 39 

4.4 

Caries in 8 teeth .... 

.... 25 

2.8 

Caries in 9 teeth .... 

• . . . 11 

1.2 

Caries in 10 teeth 

2 

0.2 

Caries in 11 teeth 

.... 13 

1.5 

Caries in 12 teeth 

.... 9 

1.1 

Caries in 13 teeth 

.... 4 

0.4 

Caries in 14 teeth ... 

. . . . 2 

0.2 

Caries in 15 teeth 

.... 1 

0.1 

Caries in 1C teeth 

. . . . 1 

0.1 


Total number of students SS3 


Theoretically, a tooth with caries which involves either the den- 
tin or the pulp, may act as a focus of infection. Bacteria may be 
cultured even from imexposed areas of dental caries. The dental 
artery and vein enter the tooth through its apical foramen and 
send their branches throughout the pulp. The dentin communi- 
cates with the pulp by numerous minute canals, so that micro- 
organisms, or their toxic products, could conceivably find their way 
from the dentin to the pulp and thence into the sj'stemic circula- 
tion, leading to disturbances in distant parts of the body. If such 
were frequently the case we should expect in this group of students 
to find a high incidence of those diseases which are due to focal 
infection. Actually, however, no cases of arthritis were encoun- 
tered, and the incidence of rheumatism, heart trouble or chorea 
was not significantly higher in the students with demonstrable 
caries than in those without. Of the group whose histories stated 
that they had had rheumatism or chorea since early childhood, or 
whose cardiac examination revealed evidences of valvular heart 
disease, 85 per cent had carious teeth, the average number of 
carious teeth per student being 3.3. In the group with a negative 
history of rheumatism or chorea and without vahnilar heart disease, 
S2.6 per cent had carious teeth, the average number of such teeth 
per student being 3.2. These differences are too small to be regarded 
as significant, and it may be said that the data offer little support 
for the assumption that caries is a frequent cause for these 3 diseases. 

The findings of greatest importance as regards focal infection 
relate to the incidence of dental granulomata. Granuloma is the 
synonym for chronic rarefying osteitis with granulation tissue, the 
so-called but misnamed chronic root abscess of medical parlance. 
Granuloma was found in 19.S per cent of the students e.xaraincd 
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(Table 4). This lesion is regarded by the majority of physicians 
and dentists as potentially a dangerous focus of infection. It can 
be detected only by means of the Roentgen ray though it can 
sometimes be surmised to be present by clinical examination. A 
question of considerable importance is whether it is possible to 
predict from the appearance of a tooth that its root will be found 
to be the seat of chronic rarefying osteitis with granulation tissue. 
Obviously, if such a condition can be predicted from a clinical 
examination, then a complete Roentgen ray examination is of less 
importance. Table 5 throws considerable light upon the relation 
of such clinical predictions to facts as revealed by the Roentgen ray. 
Of 232 proved granulomata, 106 (45.2 per cent) were suspected from 
the clinical appearance of the teeth. In other words, if only the 
suspicious teeth had been Roentgen rayed, 126 or over a half of 
the granulomata would have been missed. On the other hand, 
495 teeth presented a suspicious appearance clinically, but were 
exonerated by the Roentgen ray: thus out of every 6 predictions 
of granuloma, approximately 1 proved to be correct. Often clin- 
ically innocent looking teeth showed granuloma by Roentgen ray, 
and often dangerous looking teeth presented a normal Roentgen 
ray appearance at the roots, so that the conclusion seems justified 
that a dental examination is not complete without a full mouth 
Roentgen ray. Even the edentulous spaces should be Roentgen 
rayed, as had been emphasized by Eusterman.®® 

Table 4. — The Frequency of Granuloma as Determined by Roentgen Ray’. 


Number of students examined 883 

Students showing granuloma 175 

Per cent of students showing granuloma 19.8 

Approximate number of teeth examined 27,398 

Number of teeth showing granuloma 232 

Per cent of teeth showing granuloma 0.8 


Here, and in the tables which follow, the term granuloma is synonymous with 
chronic rarefying osteitis with granulation tissue, the so-called chronic root abscess 
or blind abscess of medical parlance. 

Table 5. — Granuloma. Comparison of Clinical and Roentgen Ray Findings, 
Showing the Results of Attempting to Predict the Presence of 
Granuloma from the Clinical Appearance of Teeth. 


Students. Teeth. 

1. Granuloma suspected clinically; found by Roentgen ray . . 91 lOG 

2. Granuloma not suspected clinically; found by Roentgen ray . 100 126 

3. Total number of granulomata (1 plus 2) 232 

4. Granuloma suspected clinically; not found by Roentgen ray , 333 496 

5. Per cent of proved granulomata suspected clinically ... 45.2 

6. Per cent of suspected teeth shoving granulomata .... 17.0 


The records of the students exliibiting dental granulomata were 
compared with those without granulomata, to determine the corre- 
lation of granuloma with certain physical conditions suspected of 
being related to focal infection. First the students whose history 
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cards indicated that they had had rheumatism or chorea since 
early childhood, or who on examination ivere found to hai'e evi- 
dences of valvular heart disease, were grouped together (Table 6). 
It was found that the incidence of the above named diseases was 
actually slightly lower in the students with dental granulomata 
than in the students without granulomata. This finding does not 
substantiate the view that granulomata played a significant part 
in the production of the chorea, rheumatism and valvular heart 
disease in this group. Nevertheless, one might still hold this view 
and explain the lack of correlation of rheumatism, chorea, and 
valvular heart disease with dental granulomata, on the assumption 
that in the case of the students with the above named diseases, the 
teeth had been Roentgen rayed at some prior time, and all those 
with granulomata removed. If such were the case, a higher inci- 
dence of missing teeth might be expected in this group than in the 
students without rheumatism, chorea or valvular heart disease. 
Such was not found to be the case. There were actually 1.11 miss- 
ing teeth per student in the entire group studied, and 0.96 missing 
teeth per student in the 26 persons comprising the chorea, cardiac 
and rheumatic group. 


Table G.— The Association of Cbbtain Physical Abnormalities with Dental 
Granuloma in SS.3 Students. 

With mtlioiit 


Students 

Rheumatism, chorea, or heart trouble . 

dental graniifoma. 

Number. Per cent. 

175 

5 2.9 

dent.'il er.inuloma. 

Number. Per cent. 

70S 

21 .3,0 

Underweight (10 pounds or more below 
standard for height and age) 

44 

25,1 

153 

21 0 

Albuminuria (albumin, from a trace to a 
cloud, with or without casts, found in 
1 specimen of urine) 

12 

0.9 

27 

3.S 


Next the records of the students who were found to be 10 pounds 
or more underweight for their age and height were considered. 
The incidence of leanness (10 pounds or more underweight) was 
3.5 per cent greater in the students with granulomata than in those 
without (Table 6). Whether this difference is sufficiently large to 
be significant, can best be determined by emjiloying statistical 
methods. It has become a convention to regard twice the standard 
deviation of simple sarapling^^ as the minimum significant differ- 
ence.* The observed 3.5 per cent is found to be 0.97 of its standard 
deviation;! and therefore, according to these criteria, too small 
to be significant. To state the matter a little differently: it has 
become conventional to regard a variation as not significant if 
there is a greater than 5 per cent probability of its occurrence being 


* TJirce times tlio standard deviation is also used.” 

2 

t The fornnila employed was that of Yule,” nnmety; 


pi <11 p; f|; 
III nj 
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due to the fluctuations which may be expected, between different 
samples of the same large group. The probability that the greater 
incidence of underweight in our granuloma group is due to such 
fluctuations is found to be about 33 per cent. One may conclude, 
therefore, that the increased incidence of underweight in the granu- 
loma group is not large enough to indicate a significant association 
between granuloma and underweight. 

Third, the records of the students with albuminuria were con- 
sidered. Its incidence was 3.1 per cent greater in the group with 
graiiulomata than in the group without (Table 6). Although the 
difference noted was, in this instance, relatively greater with respect 
to its standard deviation than in the preceding instance, it does 
not quite fulfill our requirement for statistical significance, since 
it is but 1.5 times as great as the standard deviation, there being 
approximately a 13 per cent chance that such a difference is due 
to the fluctuations of sampling referred to in the previous paragraph. 


Table 7. —Incidence of ELECTnocAiiDiOGBAPHic Changes in 160 Women 
Students With and Without Dental Granulomata. 


With 

dental grnnuloina. 


Number. Per cent. 

Women olcctrocardiographcd .... 27 

Normal tracings ... 23 S5.2 

Tracings showing some departure from 
normal 4 14.8 


Without 

dental granuloma. 


Number. Per cent. 
133 

100 82 

24 18 


Table S.— Miscellaneous Roentgen Ray Findings. 

Students. Teeth. 


Missing teeth 419 896 

Impactions 344 686 

Residual roots 34 38 

Chronic proliferative alveolo-dcntal periostitis . 18 20 

Root absorption 9 9 

Condensing osteitis 7 7 

Chronic rarefying osteitis with cyst formation . 4 7 

Horizontal absorption of alveolar process . . 3 3 

Chronic rarefying osteitis with suppuration . 2 2 

Pulp nodules 1 3 

Calcification of pulp 1 1 

Hyperplasia of cementum 1 1 

Fracture 1 1 


Finally, the records of 160 women students, who had had electro- 
cardiograms made as part of their routine examination, were 
analyzed with respect to the presence of granulomata. Tliej^ were 
divided into two groups, normal and those departing in some 
respect from the normal. The latter group was composed of girls 
whose Q-R-S or whose T waves were below the accepted standards 
in Leads I or II, or both, who showed left axis deviation or who 
exhibited premature contractions. No evidences of grave myo- 
cardial damage were found in the group. An analysis of this 
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group shoM’ed^ that the incidence of electrocardiographic abnor- 
malities was slightly greater in the group without granulomata than 
in the group with granulomata (Table 7). This result does not 
support the supposition that in these students granulomata pro- 
duced electrocardiographic variations from the normal. 

In addition to the presence of caries and dental granulomata a 
number of other dental conditions shown in Table 8 were revealed 
in the roentgenograms. From the standpoint of systemic disease, 
chronic rarefying osteitis with suppuration is the most important. 
This condition may result in osteomyelitis of the jaw, Ludwig’s 
angina, and even fatal bacteremia, though none of these compli- 
cations occurred in either of our 2 students. 

Discussion. The data here presented were secured almost exclu- 
sively from youthful persons (Table 1), and should not be regarded 
as applicable to eldeily individuals. I^diile these data offer no 
support for the view that dental infection causes rheumatism, chorea, 
valvular heart disease, or electrocardiographic abnormalities in these 
vigorous young college students, yet, if the body resistance should 
be lowered by exposure, hardship or advancing years, it is possible 
that such might be the case. It is also conceivable that granulo- 
mata and other dental infections may, like sj^ihilis, lie dormant 
for many j'^ears, finally to arise and smite their victims in later life. 
It would seem the part of wisdom, therefore, to treat these dental 
infections as potentially dangerous. This can often be done without 
the extraction of the affected teeth, it ha^’^ng been demonstrated 
that the majority of granulomata can be successfully treated 
through the root canal.^’ The wholesale removal of devitalized 
teeth and teeth with granulomata is certainly without justification 
in healthy young individuals such as comprise the present study. 

Summary. 1. The literature upon the relationship of dental 
infection and systemic disease is reviewed. 

2. The results of 883 routine medical and dental examinations, 
including complete dental Roentgen rays, are reported. 

3. The Roentgen ray was found to be of great assistance in reveal- 
ing caries, the latter being present in 83 per cent of the entire group. 

4. Chronic rarefying osteitis vdtli ^anulation tissue (the so-called 
blind dental abscess) was revealed in 19.8 per cent of the group. 
It often occurred with underweight and with albuminuria, hut no 
statistically significant association could be demonstrated. It was 
not associated with rheumatism, chorea, and heart disease. 

5. In 160 women students there was no association between the 
presence of chronic rarefying osteitis with granulation tissue and 
electrocardiographic abnormalities. 

6. Several other roentgenologic abnormalities were found, the 
most common being impactions and residual roots. 

7. The importance of routine dental roentgenograms as part of 
a thorough physiail examination is emphasized. 
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TRANSFUSION SYPHILIS. 

By Clyde L, CmiMER, M.D., 

CLINICAD INSTRUCTOn IN DERMATOLOGY AND SYPHILOLOGY, SCHOOL OF MEDICINE, 
WESTERN RESERVE UNIVERSITY; VISITING DERMATOLOGIST, CHARITY HOSPITAL, 

CLEVELAND. 


Recently Polayes and LedereP reported a case of a child, aged 
17 months, who had been infected with syphilis by blood transfusion, 
and collected 11 such cases from the literature. In addition to the 
reports cited by these authors, Fordyce^ refers to a young girl who 
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had been infected in this way. Her brother, whose blood was used 
for the treatment of her anemia, was found to have been in the 
second incubation period of the disease at the time of the trans- 
fusion and in due course of time she had developed a secondary 
rash 

On account of the relative infrequency of such published reports, 
it seems worthwhile to record the following: 

Case Abstract. Case 1. — Mrs. M. J., an undernourished negress, aged 
34 years, presented herself to our dispensary on February 2, 1931, com- 
plaining of enlarged cendcal glands. She stated that in October, 1930, 
after a miscarriage followed by severe hemorrhage and anemia, she had 
been given a transfusion of blood at another local hospital, her sister serving 
as donor. 

When first seen the patient complained of severe headache, which she 
said had been present since the transfusion. Two weeks later she returned 
to the dispensary with a generalized corjunbose papulopustular eruption. 
Her blood showed a strongly positive Wassennann reaction. Careful 
examination revealed no genital or extragenital lesion on either the patient 
or her husband. The husband’s blood gave an entirely negative Wasser- 
raann reaction. 

The records of the hospital at which the transfusion was given showed 
that while the donor’s blood had been typed, a Wassermann reaction had 
not been done. After considerable difficulty we induced the obriously 
reluctant donor to submit to a blood test and the Wassermann reaction 
was found to be strongly positive. 

her eruption was still present, the patient was presented 
at a meeting of the Cleveland Dermatological Society -with general 
agreement as to the diagnosis. In the discussion, verbal report was 
made of two other instances of transfusion syphilis, while a paper 
read later to a small medical group elicited mention of 4 additional 
cases. At the first meeting. Dr. H. T. Phillips, of WTieeling, West 
Virginia, referred to a threatened malpractice suit, which had been 
settled out of court, liecause of a sjq)hilitic infection as a result of 
transfusion. 

Case 2.— In 1929, I was ashed to testify about a sj^philitic infection 
allegedly produced by transfusion. It appeared that the patient had been 
brought to a local hospital 2 years before in a state of severe shock from 
postpartum hemorrhage. The attending obstetrician had used thepaticnt’s 
brother-in-law as a donor after obtaining a denial of venereal infection. 
The urgency of the emergency did not permit waiting for the results of a 
Wassermann test and the patient’s husband was not in a suitable blood 
group. Tliree months later the patient appeared with a secondary s 3 'philis. 

In the meantime, a Wassermann reaction had been done on the donor’s 
blood, which was alleged to be positive. I did not have the opportunitj’ 
to see the patient and the case was soon after stopped for legal reasons. 
The defense attornej' informed me that there were no cases on record of 
m.alpractice suits on tliis score. 

Accidents of this sort w’ould introduce a nice question of justice, 
especially when it is remembered that transfusion is often carried 
out as a life-saving measure under emergency conditions and that 
any available donor may have to be used, relying solely upon the 
denial of venereal infection. Shall the medical attendant save the 
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patient’s life by transfusing blood from an apparently suitable 
donor at the risk of syphilitic infection or shall he let the patient 
die because of inability to secure a Wassermann-negative donor in 
the emergency and fear of possible syphilitic infection? Is the 
physician not taking every reasonable precaution in a desperate 
emergency when he attempts to exclude syphilis by questioning 
the donor and examining the surface of his body and the oral cavity 
for evidence of healed or active lesions when the condition of the 
patient is so desperate that time cannot be lost in securing a donor 
with a negative Wassermann reaction or in having one done on the 
available donor? 

The microprecipitation methods devised by Kline^ would seem 
to offer the clinician ready assistance, and his finger blood precipita- 
tion test with “exclusive test antigen” should be especially useful 
when little time is available, judging by the results obtained by 
Eller and Rein/ 

In reviewing the reported cases, it is evident that the time elapsing 
between transfusion and the appearance of the eruption, ranged 
from 1 month to 4 months, the longest interval being in the case 
herewith reported. In the majority, the time was 2.5 months or 
longer. 

A preponderating number of cases were found to be due to family 
donors, as noted by Polayes and Lederer. The cases which have 
been recounted here, still further emphasize the necessity for caution 
in dealing with family donors. It should be remembered that even 
professional donors, on whose blood negative Wassermanns have been 
obtained periodically, cannot be regarded as entirely safe on that 
account alone, because of the possibility of a recent venereal infec- 
tion, and this points to the desirability of at least a careful inspec- 
tion of the body surface and especially the genitalia, before trans- 
fusion, even in professional donors with repeated periodic negative 
blood tests. 
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OBSERVATIONS REGARDING KIDNEY FUNCTION TESTS IN 

ACUTE NEPHRITIS. 

By Cai Holten, M.D., 

COPENHAGEN, DENMARK. 

(From Blegdamshospitalet, Copenhagen; Chief Physician: Professor V. Bie, M.D.) 

It has been maintained that kidney function tests are of little 
or no- value in acute nephritis, because when performed some time 
after the onset of the disease they generally show normal results. 
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whether the disease is cured or it has become clironic (LundsgaardO. 
Hence 'we are in a difficult position Avhen in a given case we are to 
settle the question between a cured acute nephritis and a chronic 
nephritis. The common chemical and microscopic examination of 
the urine does not give any definite clue, because on the one hand 
acute nephritis according to Volhard^ may be cured in spite of a 
persisting albuminuria, which may not disappear for several years, 
and on the other hand the complete disappearance of albumin, casts 
and red blood corpuscles from the urine does not necessarily mean 
that the nephritis is cured. Donath^ has observed 3 cases in which 
the Volhard concentration test showed pathologic results for some 
time after the urine had become normal and later became normal. 
Such cases do not seem to be frequent, but it must be remembered 
that it has not hitherto been common to perform functional tests in 
cases of acute nephritis when the urine has become absolutely normal. 

These facts, that the nephritis may be cured in spite of persisting 
albuminuria and that the Iddney function may be decidedly deficient ' 
in spite of the disappearance of all pathologic components of the 
urine, render the functional tests necessary in acute nephritis, and 
the best and finest will here be desirable. One cannot be sure that 


cases like Donath’s would not have developed into chronic nephritis 
if treatment had been stopped, for instance 1 or 2 weeks after the 
urine had become normal. The ideal must be to treat these patients 
until they have both normal urine and normal function. 

In this article I shall try to set forward the experiences with 
functional tests in 25 cases of acute nephritis. Almost all these 
cases have been followed with repeated functional tests from the 
onset of the nephritis. The functional tests employed have been 
the Volhard-Strauss test and eliiefly the creatinin test in the form 
given by Rehberg^ and the author, by which the “creatinin clear- 
ance” is determined, i. e., the amount of blood plasma cleared of 


creatinin, per time unit. For reasons discussed in earlier papers we 

consider the value X V* = F (r. c., the amount of fluid 

filtered in the glomeruli per minute equals the amount of filtrate 
or the filtration rate). For further description of the method I 
must refer to earlier papers; I only want to add that the creatinin 
test can be employed without causing any harm to the patient, 


even in quite recent cases. 

The Volhard-Strauss test has been performed in the manner 
described by Volhard. As this test involves drinking of consider- 
able water, which may be harmful to the patient, it has not been 
done at a very early stage of the disease. As has been stated by 
several authors, the result of the water excretion and dilution test 


* Cr U% means the concentration of crc.atinin in t!io urine of a piven space of 
time; Cr P%, tbo concentration in the blood plasma at the same time, and \ , the 
diuresis for this time. 
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is to a large extent depending on extrarenal factors. It is custo- 
mary to put these patients on a rather limited fluid intake; this 
alone suffices to make the water and dilution test illusionary. The 
results of this part of the Volhard-Strauss test have, therefore, not 
been taken into consideration. The concentration test is, however, 
of considerable importance. 

Further the blood urea has been determined at short intervals 
and the daily diuresis and specific gravity of the urine has been 
determined. 

The material comprises 25 patients with acute glomerular nephri- 
tis treated in the Blegdamshospital in Copenhagen (fever hospital). 
They have, as already stated, almost all bpen followed from the 
onset of the nephritis. Most of the patients were sent to the hos- 
pital for an acute infection (scarlet fever, angina, etc.) and got 
nephritis while in hospital. Several of the patients were children. 
The normal amount of filtrate in these is, of course, different from 
that of adults. The minimum value can, however, be determined 
from the surface area of the child, which is easily computed by 
means of Du Bois** or Benedict and Talbot’s® tables. I have shown 
that the minimum filtrate per square meter is 60 cc. per minute, the 
average being 83.3 cc. per minute.’ 

Acute nephritis may run a different course. There are three 
possibilities: (1) The disease passes into chronic nephritis (Vol- 
hard’s second stage) ; (2) the disease is cured, the pathologic proc- 
esses are entirely stopped and completely repahed (restitutio ad 
integrum)', (3) in some cases albuminuria and hematuria, may per- 
sist for some time and then disappear. Volhard speaks of “ Defekt- 
heilung” or “Restalbuminurie.” Even if in these cases a restitutio 
ad integrum has not taken place, Volhard is of opinion that no 
further development of the alterations in the kidneys which is the 
cause of these pathologic excretions takes place; this can, however, 
only be ensured by observation for a long time. 

I will, by means of illustrating examples out of my material, 
endeavor to show the value of function tests in judging the course 
of a given case of acute nephritis and in settling the question whether 
the disease is cured or not. 

First, I want, however, to call attention to the fact that in most 
of these cases the albuminuria (positive Heller’s test) disappears 
before the microscopic hematuria. The urine was examined for 
albumin once or twice a week and microscopic examination was 
carried out once a week. Only in 1 out of 25 cases did the erythro- 
cytes disappear before the albumin; this case will be referred to 
later. In 2 cases the disappearance seemed to take place simul- 
taneously, and in 19 cases the albumin first disappeared, in 1 case 
even 4 weeks before erythrocytes. Two cases became chronic and 
1 case was regarded as recovered with “Bestalbuminurie.” 

Curves 1 and 2 give the function tests in the 2 cases which became 
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chronic. The first curve is from a young man, aged 17 years, who 
had always been well until 2 days before entering the hospital, 
when he got a rather severe angina. On entrance to the hospital 
on June 26, 1930, he had marked albuminuria and hematuria, 
rather high blood urea and a very low filtration (14 cc. per minute 



Curve 1. — Acute nephritis developing into chronic. The function does not 
become normal. — « — moans the lowest normal filtration rate for a person of 
the patient’s size. 



on July 16), with impairment of concentration power (maximum 
concentration 1013). His blood urea became normal rather quickly 
(within 5 weeks) and function iiiiprovcd; but not until after some 8 
weeks did the filtration rise rather sharjily to SO ec. per minute 
and the concentration power to about 1015. But albuminuria and 
microscopic hematuria persisted and both the filtration rate and 
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the concentration power remained low e^mn 6 months after the 
onset of the nephritis. 

Curve 2 is derived from a young woman, aged 19 years, who never 
had been ill until she got erysipelas of the face (January 15, 1931), 
and was sent to the hospital. On admission the urine did not con- 
tain albumin, but on January 17 the urine was bloody. As it is 
seen from the curve the filtration was very low (9.5 cc.), the blood 
urea very high. Not until 2 months after the onset of the nephritis 
did a considerable rise of the filtration take place. The albumin- 
uria and microscopic hematuria, however, still persist and the filtra- 
tion test remains too low even 1 year and 5 months after the onset 
of the neplu’itis. In this case the concentration power became nor- 
mal some 6 months after the onset of the nephritis. The filtration 
test thus seems to be more delicate than the concentration test. I 
shall refer to this later. 

It will be observed that in both these cases the functional impair- 
ment is severe and a considerable improvement did not occur until 
relatively long time after the onset. 

Curve 3 shows a case where the diagnosis “Uestalbuminiirie” 
was probable and later confirmed by reexamination. It is from a 
boy, aged 9 years, who in November, 1929, had got angina and a 
consecutive acute hemorrhagic nephritis. Functional tests were 
not carried out until 10 months after the onset; hematuria and 
albuminuria were then still present. Filtration at that time was at 
the lowest normal level. It slowly improved, and when the boy was 
examined again on July 1, 1932, 2 years and 8 months after the 
onset of the nephritis, function was perfectly normal (128 cc.) and 
no albumin, erythrocytes or casts were to be found in the urine. 
In this case the diagnosis “ Restalbuminurie ” or “ Defektheilung ” 
proved to be right, but I want once more to emphasize that this 
diagnosis can only be accurately determined by observations over 
a long time. 

The next curve (Curve 4) shows this. The diagnosis “Restalbu- 
minurie” was very tempting, but the filtration test shows that the 
nephritis was not cured until 4 to 5 weeks after the cessation of the 
microscopic hematuria. The patient was a little girl, aged 4 years, 
who had been ill for 2 months before entrance to the hospital 
Albumin had been found in the urine after a cold. The urine was 
free from albumin when she got up 4 days before entering the 
hospital, but she immediately became ill again with very bloody 
urine and was sent to hospital on January 4, 1931. She was azo- 
temic and the filtration rate was very low but rose rapidly. The 
blood urea quickly became normal. On February 26 no blood 
TOrpuscles were to be found in the urine but albuminuria persisted. 
The filtration rate was at the lowest normal level or a little lower. 
On April 9 the albuminuria stopped and the filtration rate showed a 
marked rise to values definitely abo^'■e the lowest normal level. 



^94 IIOLTEN; KIDNEY FUNCTION TESTS IN ACUTE NEPHRITIS 

In this case the functional test -with creatinin proved to be of value 
in the differential diagnosis betiveen “Restalbuminurie” and still 
existing nephritis. 



Curve 3, — “Rcstalbummurio" — disappeared 2 years and 8 months after onset. 
... lowest normal filtration rate, 

« 

As mentioned before, albuminuria most commonly disappears 
before the microscopic hematuria. Function as determined bji- 
means of the creatinin test often becomes normal at the same time 
as the microscopic hematuria disappears. Curve 5, from a case of 
scarlet fever nephritis in a boy, aged 6 years, is an example of this. 

IQOt 



Curve 4.— The filtration rate docs not become normal until 4 \vcek.s after the 
disappearance of rod blood colls in the urine simultaneously with the disappearance 
of tho albuminuria. 

The concentration test gives normal results before the filtration 
rate is normal. A further example has already been given in Curve 
2. Curve 4 is an example of a course which only was seen once in 
25 cases, the erythrocytes disappearing before the albumin and 
function becoming normal simultaneously with the disappearance 
of the albuminuria. Another course which is very uncommon is 
shown in Curve 6, derived from another case of scarlet fever nephritis 
in a girl, aged S| years. In this case the albumin disappeared and 
a couple of weeks later the filtration rate became normal, but the 
microscopic hematuria persisted for another coiqde of weeks. Such 
a course I have only seen once. But a course which is by no means 
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uncommon is seen in the 3 following curves. The first (Curve 7) 
is from an adult woman, aged 27 years. She came into hospital 



Curve 5. — The filtration rate becomes normal at the time when the hematuria 
disappears — a common course. Concentration power normal about 4 weeks before 
normal filtration has been reached. 



Curve G.— The filtration rate becomes normal before the hematuria disappears; 
sp. = spontaneous specific gravity of the 24-hour urine. 



Curve 7. — The filtration rate does not become normal xmtil 14 days after eryth- 
rocytes has disappeared from the urine. The concentration power is normal 1 
month before the filtration rate becomes normal. 


with an angina -plilegmonosa without symptoms or signs of renal 
involvement, but a h\y days after admission albumin and blood 
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was found in the urine. In this case the albuminuria disappeared 
first, tlie erythrocytes disappeared 14 days before the filtration rate 
became normal Also it is worth mentioning that the concentration 
test showed too low values after the disappearance of the albumin- 
uria; but the concentration power became normal 1 month before 
the filtration rate. Again it is seen that the concentration test is 
a much coarser test than the filtration, test. 



ConvE S. — Intermittent course with relapse of the function to values below normal 
after disappearance of red blood cells from the urine. 

Curve S is derived from a boy, aged 41 years, with scarlet fever 
nephritis which began on August 10, 1931. The albuminuria dis- 
appeared very quickly (August 29) and the microscopic hematuria 
was very slight. In spite of very careful and repeated examinations 
erythrocytes u'ere found in the urine, the last time on September 2, 
but the filtration rate did not become normal until some time 



CunvK 0. — Relapse after discliarge \rith normal urine but too low filtration rate. 
Reappearance of albuminuria and hematuria. 


between October 23 and 31. This case further shows that the 
filtration rate may show rather large variations during the course 
of the acute nephritis. Improvement and relapses in the function 
occur in this case, and they are seen not to be concomitant with 
variation.s in the sediment. 

These 2 cases show the great value of the creatinin test in acute 
nephritis. It is generally accepted that acute hemorrhagic nepliri- 
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tis can be regarded as cured when albmninuria and microscopic 
hematuria have definitely stopped. Tliis can no longer be regarded 
as a safe assumption, when it is beyond doubt that the function may 
be well below normal at a time when all iiathologic findings have 
disappeared from the urine. That neglect of the still impaned 
function may cause serious damage to the patient is seen from the 
following case (Curve 9). The patient, a woman, aged 32 years, 
entered the hospital on December 7, 1930, with angina phlcgmonosa 
with several abscesses. On December 30 acute hemorrhagic nephritis 
set in. The albuminuria ceased on January 26, 1931, the hema- 
turia on January 31; in 2 later microscopic examinations of the 
urine nothing abnormal was found. The filtration tended to rise 
but did not get normal (84 on February 28). On March 1 the 
patient wanted to leave the hospita;!. On March 31 she was re- 
examined, the filtration rate was lower (58) and the urine contained 
albumin and microscopic blood. Of course, one cannot prove that 
this relapse would not have occurred if the patient had not been 
permitted to get out of bed and leave the hospital; but to me it 
appears very probable that it might have been avoided if the rising 
tendency of the function, which is shown by the tests on February 
21 and 28, had been allowed to continue. It is beyond doubt that 
the function of the kidney in normal subjects is better in the 
lying than in the upright position. This has been shown to be 
correlated with differences in the colloidal osmotic pressure of the 
plasma in these positions. The bearings of these facts on pathologic ^ 
conditions have not been investigated, but it is probable that the 
effect of the position here is still more obvious. One can say that 
it is desirable to keep the patients with acute nephritis in bed while 
symptoms of a pathologic state are present, and the facts just 
referred to may give some understanding as to why the pathologic 
processes in the kidney are influenced by the patient’s lying in bed 
or getting up. 

The case just referred to is a still further example of the concen- 
tration test showing normal value when the filtration rate is too low. 
In these cases I have never seen the creatinin test become normal 
before the concentration test, and as has already been pointed out 
the concentration test may be normal several weeks before the 
filtration rate becomes normal. 

It must be pointed out that values marked in the curves as the 
lower normal level are minimum values for normal persons with a 
given surface area. The values which patients must reach before 
I reprd their filtration rate as being perfeetly normal lie above this 
minimum value. This is because continued observation has shown 
that the filtration rate has risen to a higher level. Not until this 
level has been reached have I considered the filtration rate as normal. 
This does not affect the conclusion that the microscopic hematuria 
may disappear several weeks before the filtration rate can be 
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regarded as normal and that the concentration test may show nor- 
mal results long before the filtration rate is within the norma] zone. 

In 3 cases the filtration rate has risen to values much above the 
average normal level and then fallen a little again. I do not know 
the significance of this fact. It may be due to a low colloidal osmo- 
tic pressure of the plasma, as this tends to enhance the filtration 
in the glomeruli. These patients were treated with a low protein 
diet and the protein restriction w'as lessened wiien function grew' 
better. The cases w'ere the following: 

Case 1.— A girl, aged 3f 3 'ears, had scarlet fever, about Christmas, 1930, 
and nephritis, beginning January 5, 1931. Urine still contained albumin 
and er^toociies, January 19; no pathologic contents on January' 31 and 
several times later. Filiralion Tale: Januarj' 10, 29 cc.; Januar)' 15, 23; 
January 22, 47; January 30, 47; February 6, 34; February 20, 34; March 
7, 66; March 14, 46; hlarch 20, 46. Her weight w'as 15.6 kilos. Surface 
area (Benedict-Talbot), 0.67 sq. m. Minimum filtration rate, 40 cc. 

Case 2.— A girl, aged 3| 3 'ears, the twin sister of Case 1, had scarlet fever 
and nephritis at the same time as Case 1. Urine stOl contained albumin 
and er 3 'tlu-oc 3 'tes on January 19. On January 31 no albumin, but a few 
er 3 d;hroc 3 i«s, and again on February 6. On February 13 and several times 
later no pathologic contents were found. Filtration rate on January 10, 20; 
January 15, 29 ; Januar 3 ' 22, 45; January 30, 43; February 6, 3S; February 20, 
28; February 28, 35; 3 f arch 7, 60; March 14, 63; March 20, 56; April 4, 49. 
Her weight was 15 kilos. Surface area (Benedict-Talbot), 0.657 sq. m. 
hlinimum filtration rate, 40 cc. 

Case 3.— A boy, aged 3 years, had scarlet fever, November 15, 1930, and 
nephritis, December 4, 1930. The urine on Januar 3 ' 19 contained no 
albumin, but 8 to 10 eri'throcytes in each microscopic field; on Januari' 26 
a few erythroc 3 'tes; on January 31 and several times later no pathologic 
contents were found. The filtration rate was on December 11, 14 cc.; 
December 19, 36; December 31, 15; Januar 3 ' 8, 21; January 15, 29; January 
22, 21; January 30, 30; February U, 55; February 28, 40; March 4, 42. 
His weight was 14.2 kilos. Surface area (Benedict-Talbot) was 0.62 sq. m. 
Mim’mum filtration rate, 33 cc. 

Addis and cow'orkers® maintain that the amount of erythroc3'te3 
and casts in tlie urine is a valuable index of the activit}' of the 
pathologic process. In these cases no countings of er 3 'throcj'tcs 
and casts were made. But cases like the 3 quoted in whicli by 
several careful examinations no er 3 'tliroc 3 'tes and casts were to 
be seen, the function being still decidedly below the normal level, 
to my mind make it doubtful if this quantitative method is abso- 
lutely reliable. At anj' rate it does not seem justifiable to consider 
the pathologic process as inactive at this stage. The case obseryeti 
in w’hich relapse occurred speaks stronglj' against such a standpoint. 

It is a Avell-established fact that patients w'ho have gone through 
an acute nephritis and w'hose urine had become perfectl}' normal 
later on may show all signs of chronic nephritis. 

Volhard^^ writes (page 1303): “The disease can apparently heal 
and only after a considerable or even lengthy jieriod lead to kidnc 3 ' 
insufficiency.” And quite in accord with tliis, Sicbcck’ writes: 
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“There are some patients ’cvho after the most careful and expert 
care are discharged as ^cured" and later, perhaps after years, suc- 
cumb to a tj^pical contracted kidney.” Tliese facts seem to me to 
make it necessary to treat these patients whenever possible until 
both chemical and microscopic examinations of the mrine and 
function tests (and the most sensitive tests are desirable) show 
normal results. Only when this is done can it be said that 
everj-thing has been done to avoid chronic nephritis as a result of 
an acute nephritis. 

The fact that some follow-up researches often show or appear to 
show a rather favorable prognosis for acute nephritis does not alter 
the desirabilitA’ of being as certain as possible of the acute nephritis 
being cured when treatment is stopped. Hansborg^'’ has reexam- 
ined patients Vvdth scarlet fever nephritis and shown that relapses 
and cases that had become clmonic could not be found. On tlie 
other hand, reexaminations of cases of war nepliritis both from 
English and German authors (Hume and Nattras,^^ Gros^-) show that 
at least one-third of the cases become chronic, while onlj' about half 
of aU cases have completely recovered. Tallermann^® has exam- 
ined 27 cases of acute nephritis in children; of these 2 died and IS 
are regarded as recovered, 4 show e-vddence of renal damage. As 
most of his patients were discharged when the urine still contained 
red blood corpuscles and albumin this might be considered as an 
evidence that rigorous treatment until normal urine and normal 
function is reached is not necessarju But, stUl, 4 patients vdth renal 
damage out of 25 patients discharged is not quite a small number; 
and further, 8 patients could not be considered as “completely 
recovered,” 2 being considered as “probably completely recovered” 
and 6 as “recovered.” Of these 8 patients 7 had albuminuria on 
reexamination, 1 had only a slightly impaired phenolsulphone- 
phthalein excretion but no albuminuria. As the function tests 
used in these examinations (blood urea, urea concentration and 
phenolsulphonephthalein) are \-ery coarse tests, marked renal 
damage cannot be excluded in these cases. In other words, only 
13 patients out of 25 can safely be regarded as being cured. 
Tallermann’s material seems to me to speak strongly for the neces- 
sity for the rigorous treatment of patients vith acute nephritis. 

The ideal result to attain is that the patient has no albiuninuria, 
that the centrifugate from the urine does not contain abnormal 
elements and that the function as judged by the creatinin test and 
the' concentration test is normal. That we sometimes cannot reach 
this ideal is obvious. In such cases where albumin and erythro- 
cytes do not completely disappear it seems to me that the finding 
of a normal filtration rate permits a favorable prognosis and to some 
degree speaks in favor of the diagnosis “Restalbumininie” and 
against chronic nephritis. 

Is a topical diagnosis by means of the creatinin test possible? 
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It is weJJ JvDoivD that the concentration power way be mamtaincd 
in acute nephritis. I liave shown several cases in which the con- 
centration power is regained before the filtration rate as determined 
by tlie creatinin test becomes normal. The case illustrated in 
Fig. 9 is a good example of the fact tliat the concentration power at 
the onset of the acute nephritis may be normal while the filtration 
rate is markedly impaired. I will give some further examples: 

Case^ 4. — Poul H., aged 5 years, bad scarlet fever, September 29, and 
nephritis, October 15. On October 15 the 24-hour urine had a specific 
gravity of 1021; on October 16 the filtration rate was 16 cc. per minute; 
op October 17 the 24-]3our urine had a specific gravity of 1019. His Mira- 
tion rate rather quickly went up again, on October 29 it was 45 cc.; liis 
normal value was about 55 cc. 

Case 5.— Poul B., aged 10 j'ears, had scarlet fever on September 15 
and nephritis on October 5. October 7, specific gra\nty, 1025. October 
8, filtration rate 25 cc., specific gravity 1021. October 9, specific gravity 
1020. His normal value for the filtration rate was about SO cc. 

It should be emphasized that none of these urines contained so 
much albumin that it could affect the specific gravit3^ 

I have not seen the concentration power maintained in cases in 
which the filtration rate was very seriously impaired (below 10 cc. 
per minute). 

Volhard ex-plains the fact that the concentration power may be 
maintained in acute nepliritis according to his theory. He says 
that the tubuli are able to excrete solids to a normal extent while 
the capsules on account of ischemia cannot excrete water. The low 
creatinin clearance combined with maintained concentration power 
must mean either that creatinin is excreted through the capsules— 
and this is not in accord with the views of Volhard —or that the power 
of the tubules to excrete creatinin alone and not other solids is 
impaired, which is absurd. It is difficult to e.xplain this discrepancy 
between the creatinin clearance and the concentration power in 
any other way than by assuming that the creatinin is filtered 
through the capsules. If the filtration rate is very seriously im- 
paired or if it has been damaged for a long time it is no wonder that 
the concentration power is found lowered. That is on account of 
the anatomical facts. The tubules may atrophy from inactivity, 
and further it must be kept in mind that by far the largest amount 
of blood which goes to the tubules passes the glomeruli. V hen the 
arteries do not let the blood pass on account of either functional 
ischemia or ischemia from obturation of the capillaries, the blood 
supply of the tubules must suffer and so also the function of the 
tubules. Hence the lowered creatinin clearance must mean lowered 
filtration rate in theeapsulcs— a .sufferingof the capsules— the lowered 
concentration power that the tubules are suffering. hen the con- 
centration power is maintained while the filtration rate is normal 
this means that the capsules are seriously involved by the morbid 
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process wliile the tubules are free or relatively free. Thus in acute 
nephritis a topical diagnosis by function tests is possible to a certain 
extent. In chronic nephritis this possibility does not exist because 
both the capsule and the tubule— the whole “nephron’’— are and 
must be suffering. 

Is it possible to draw any prognostic conclusions from the degree 
of the functional impairment? It is exddent from my material that 
even when this has been very large the restoration may be complete 
(see for instance the case illustrated in Curve 4 in which the filtration 
rate was only 10 per cent, and the case illustrated in Curve 5 in which 
it was only about 8 per cent of the normal value.) But if the 2 cases 
which became chronic (Curves 1 and 2) are analyzed it will be seen 
that both of them show a very marked functional impairment and 
this very severe damage lasts for a long time. In the case illus- 
trated in Curve 1 the filtration rate 8 weeks after the onset is still 
about 30 cc. per minute, i. c., only 30 per cent of the normal value; 
not until 9 to 10 weeks after the onset a marked rise occurs. In the 
other case also more than 2 months elapsed after the onset of the 
nephritis before a marked rise of the filtration rate set in; 9 weeks 
after the onset the filtration rate is only 30 per cent of the normal. 

This very long duration of the serious functional impairment 
has not been seen in the other cases. Compare, for instance, 
the case from Curve 5, just quoted, in which the damage was severe. 
Here the filtration rate 3 weeks after the onset has already risen to 
more than 50 per cent of the normal. And in the case from Curve 4, 
also with a very severe damage (down to 10 per cent) the rise is 
still sharper so that the filtration rate only 10 days after the onset 
has risen to about 85 per cent of the normal. In other cases the 
rise is less sharp but then the damage will be seen to have been 
less serious. 

My impression is that when the functional impairment is large 
and does not recede within 4 to 6 weeks, this means that the danger 
of the nephritis becoming chronic is very menacing. If the filtra- 
tion rate reaches values of about 50 per cent within 4 weeks the prog- 
nosis seems to be good, even if the filtration rate at the beginning 
lias )3een very low. 

As it will be readily seen from the curves, the blood urea rapidly 
falls when the patients get under treatment. Of course, the raised 
blood urea means that the kidney function is much impaired, but 
as it may be normal at a time when the function is still very far from 
being normal it is not of any value at the time when improvement 
is going on and it is to be determined if the function has got normal. 
The value of the blood urea determination as a kidney function 
test has been spoken of in a former paper to which the reader is 
referred.^ 

The blood pressure is not— at any rate not directly— dependent 
on the kidney function. Nevertheless it has been used as a guide 
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for treatment. Volhard considers it unnecessarj' to keep the patient 
in bed when the blood pressure has fallen to normal. As it will be 
understood, I cannot agree with this standpoint. The blood pres- 
sure has in all these cases fallen to normal long time before the 
function has got normal. It cannot be denied that the impaired 
function must be a less coarse sign of the morbid process in the 
kidneys than the blood pressure rise. This may be influenced by 
several extrarenal factors and further it is by no means known to be 
produced by the morbid process in the kidnej". 
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THE KETOGENIC DIET IN NORMAL INDIVIDUALS; 

A BIOCHEMICAL INVESTIGATION. 

By FRiVNK L. Apperly, M.A., M.D., D.Sc., 

PKOFESSOK OF PATHOLOGY, 

AND 

Joan H. Norris, SI.Sc., 

nESE-^.RCH FEnnOW, medicai. coluege of viuqinia. 

(From the Departments of Pathology, University of Mellx)urno and The Medical 
College of Virginia, Richmond, Va.) 


During the last 10 years a number of reports have appeared on 
the good results of treatment of epilepsy and asthma by the keto- 
genic diet, especially in American journals, by Wilder,^- Peterman,^ 
Talbot, Metcalf and Moriarty/ Lennox and Cobb," Helmholt/d and 
others. 

Nobody, however, so far as we are aware, has made a complete 
examination of the changes in the acid-base balance of the blood 
under the influence of this diet, though ^\cymuller and Schloss" 
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reported the results of some partial examinations of the blood of 
normal and asthmatic children. 

The Ketogenic Diet. Wilder, ^2 of the Mayo Clinic, noted that 
certain epileptic patients improved with starvation and the con- 
sequent acetonuria, and he suggested the possibility of the use of 
high fat diets in the treatment of epilepsy, a method which has 
been steadily developed, until now it is generally accepted as one 
of the best of the known methods of treatment. The well-known 
effect of acidosis in producing a relaxation of smooth muscle would 
also suggest its use in such conditions as asthma. 

Brieflythemethodconsistsinincreasmgthe antiketogenic j 

ratio in the diet. The value of this ratio is calculated from the 
formula o' since proteins, and to a small extent fats, 
contain ketogenic and antiketogenic substances. In ordinary diets 
the value of the fatty acid-dextrose ratio is about 1 to 2. With 
patients this ratio is gradually increased to 1 to 1, 2 to 1 and, 
finally, 3 to 1 or even more. Ketone bodies appear in the urine 
within the first 2 or 3 days, and improvement is often noted within 
the first week. Many cases, however, appear to be refractory to 
treatment, and in asthma, at any rate, adults are not so favorably 
affected as children. It occurred to us that a complete examination 
of the blood as regards acid-base changes might throw some light 
on this problem, since variations in the acid-base balance, though 
probably not the cause of epilepsy and asthma, accompany and 
experimentally influence these diseases. 

Methods. Three healthy women students, aged from 21 to 23, 
volunteered to undergo the examination. For 18 days they adhered 
rigidly to the ketogenic diet, under the direction of Miss Mabel 
Flanley, B.S., Consulting Dietitian, of Seattle, Washington. Blood 
examinations were made in each before commencing the diet, on 
the 9th and 18th days and again 18 days after return to normal diet, 
thus making 4 blood examinations in all. 

From the fasting subject, at 9 a.m., 30 cc. of blood were drawn 
without stasis from the median basilic vein into a large Record 
syringe containing a standard amount of potassium oxalate as anti- 
coagulant. The whole blood was then “arterialized” by bringing 
it 'into equilibrium with alveolar air, using the method described 
by van Slyke.® A portion was next transferred under oil, without 
loss of CO 2 , to a centrifuge tube, centrifuged for IJ hours, and the 
plasma separated. The following were then determined: 

(а) The chlorid content of both whole blood and plasma 

(method of van Slyke®). 

(б) The carbon dioxid combining power of both whole blood 

and plasma (van Slyke*). 

(c) The relative volumes of corpuscles and plasma in the whole 
blood (hematocrit method). 
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FroiD the above a simple calculation gave us: 

{( 1 ) The chlorid content per 100 cc. of red cells. 

(c) The carbon dioxid combining capacity per 100 cc. red cells. 

All estimations were made in duplicate, and the figures for red 
cell volumes per cent are each the average of 4 determinations. 
We are, of course, aware of the diflaculties in determining the true 
red cell volume per cent by any hematocrit method, as has been 
well shown by Ponder and Saslow.® As their method requires 
35 cc. of blood in addition to that required for chlorid and carbon 
dioxid concentrations, it was obviously undesirable to use their 
method with our young female subjects. Since, however, we were 
concerned with showing comparative changes in the blood of each 
subject at ^^arious times, and we used the same method for all 
(1600 revolutions per minute for 1| hours in uniform bore hemato- 
crit tubes), we feel, as Ponder and Saslow themselves state, that 
the hematocrit method may be useful for the determination of rela- 
tive changes in cell volume. That this method as employed by us 
may give good comparative results is shown by the straightness of 
the curves in Fig. 4. 

Table 1. — ^Miss B. 









Urine tests. 




Date. 

Carbo- 

hy- 

(Irate. 

Pro- 

tein. 

Fat. 

Cal- 

orics. 

F.A.iG. 

ratio. 

Rothcra. 

Lanje. 

Wl. 

Remarks. 






A.M. 

P.M. 

A.M. 

P.M. 



June 

]G 

75 

45 

195 

2215 

1.7:1 





144 

Blood exam. 

17 

75 

45 

195 

2215 

1.7:1 

+++ 





143i 

\'cry heavy and sleepy 

IS 


45 

195 

2215 

1.7;I 

++ 

++ 



I43i 

19 

75 

45 

195 

2215 

1.7:1 


++++ 


++ 

1431 

1421 

Very llca^’y and sleepy. 

20 

42 

45 

195 

2083 

2.1:1 

++++ 

+++ 


\ cry heavy and sleep}’. 

21 

42 

45 

195 

2083 

2.1:1 

+++ 

4*4" 

lii 

Headache. 

22 

32 

45 

214 

2324 

2.7:1 




++ 


23 

32 

45 

214 

2324 

2.7:1 



++ 

"F 

141 

Blood exam. 

24 

32 

45 

214 

2324 

2.7:1 




++ 

1401 

25 

32 

45 

214 

2324 

9 7*1 



4*++ 


1401 

Easily tired. 

26 

23 

48 

230 

2300 

3.0:1 



4-4*4* 

•f 4—f 

1401 


27 

23 

48 

230 

2300 

3.0:1 




140 


2S 

23 

48 

230 

2300 

3.0:1 



++++ 

i-T-r 

1391 

Nausea. 

29 

23 

48 

230 

2300 

3;0:1 



++++ 

+++ 

30 

23 

48 

230 

2300 

3.0:1 



++++ 

+++ 

1391 


July 

37 

37 

48 

230 

2500 

2 7:1 



+++ 

+++ 

139 

Headache, nausea at iii^ht. 

o 

48 

230 

2500 

2 7:1 



+++ 

++ 

139 

More nonnal. 

3 

37 

48 

240 

2500 

... 

2.7:1 



+++ 

4~4" 

139 

5Iore normal. 

4 








. . . 

Blood exara. 


Results and Their Significance. Tables 1; 2 and 3 show details of 
the diets used, together with urinarj’’ tests, and Figs. 1, 2 and 3 
show the changes that took place in the blood during the period 
of examination as regards the concentrations of chlorids and bicarbo- 
nate in both plasma and red cells. Unfortunately no observations 
of urinary pi I were made. In all subjects the following bmpd 
changes were found; (a) A sliglit fall of plasma carbon dioxid, 
(i>) a more marked fall of red cell carbon dioxid; (c) a fall in the 
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ratios (§§^ and (there is 1 exception to this, Fig. 1); (d) a fall 
in the total volume of the red cells. 


Table 2. — Miss M. 


i 

! 1 . 


Urine tests. ' 


Date; 

! 

Carbo- jvt,. 

! itcin. i 

^ drate. | 

Cal- 

Dries. 1 ratio. | 

Rothera. 

j Lange. . \Vt. j 

Remarks. 

1 

1 

! .1 

i 

1 

A.M. P.M. 

1 1 i 1 

> A.M. ; P.M. 1 



; . I 

t 1 


June 


1.5 

‘78 

41 

36 

[78 

41 

17 

j78 

41 

IS 

|78 

i 

|41 

10 

78 

i 

20 

,81.9 


21 

81.9 

' 41 

22 

46.8 

' 41 

2.3 

,46.8 

; 41 

2-1 

46.8 

1 41 

25 

‘40.8 

41 

26 

-33.69 

- 41 

27 

.33.69 

41 

28 

-33.69 

- 41 

1 

29 

‘33.69 

{ 

41 

30 

'38.55 

i 41 

July 

, 

i 

1 

38.55 

' 41 

2 

; 38.55 

i41 


:i96 2240 1.70:1 


++ 

.... : .... 123 

Blood exam.; very tired. 

il90 ;2240 1.70:1' 

++ ' 

1 P*? 

Very hungry. 

ll96 ,2240 1.70:1 

I 1 - . 

-k ■ 

++ 

.... 1 .... ,122 

1 

Nausea Ixiforc breakfast; 
hungry. 

,196 |2240 1.70:1 

+ + + ■ 

+++ 

.... ';.... 121-1 

Meals difficult to dispose of, 
especially butter. 

196 '2240 1.70:1 

+++ 

+++ 

+++ ; ++ 121-1 

Normal all day. 

-210.6 2390 1.60:1 -t-f-k-f 

+++ 

+++ ++ 121d 

Very tired; nausea; after- 
noon in bed. 

210.6 2390 1.00:1 

210.012246.6 2.20:1 
210.012240.0 2.20:1, 



+*!*+ ' ++ 121j 

— h' 121 

H — I H — h 120'J 

Headache all day. 

‘210.0. 2240.0 2.20:1 
210.0 2240.0 2.20:1 

. 


H — F-i* ’ "i — 

+-k+ '+-k-k 120 

Blood test. 

224.6-2320 2.75:1 1 



•+++ i ++ , 119 

Normal. 

224.0 2320 2.75:1 



H — J — h r+"J — H liy 

Giddiness. 

224.6.2320 2 75:1, 

i ; 



+++ +++; .. 

‘ 1 

Tire easily since on diet; 

poor sleep. 

Hungry all day. 

'224.02320 2.75:1; 

.... ' 


+++ +++- llsj 

; 228.6, 2031 2.00:1; 

1 


+++ ,+++ 110 

Nausea before breakfa.st. 

'228.0^2031 2.00:1' 

;228.0i2631 2.00:1 ■ 

i 


+++ >++i 119 
+++ k+| 119 

Normal. 

i .. j ... , ... j 

.... i 

1 


+++;••••! •• 

Blood exam. 


Table .3. — Miss T. 


{ 1 Urine tests. 


Date. 

Carbo- pro- 
hy- tcin. 
drate. . 

Fat. 

Cal- F.A.:G. 
ories. ratio. 

Rothera. 

Lange. 

Wt. 

Remarks. 





1 

A.M. 

P.M. 

A.M. 

P.M. 



June 

15 

95 

42 

243 

2735 1.60; 1 1 

+ 




no 

Blood exam. 

10 

95 

42 

243 

2735 1.60:1 ' 

+++ 

+ 

'+■ 

— 

109 

Depression. 

17 

95 

42 

243 

2735 1.00:1 

++ 

+ 

— 

=s 

no 

Sleepy and listless. 

18 

95 

42 

243 

2735 1.60:1 

++ 

+-k 

4" 

4- 

109,^ 

19 

95 

42 

243 

2735 ,1.60:1 



++ 

4 — h 

no 

Very tired. 

20 

54 

42 

243 

2571 !2.20:r 



++ 

4-4- 

1095 

More normal. 

21 

54 

42 

243 

2571 i 2.20:1 i 



++ 

4-4“ 

Normal. 

22 

54 

42 

243 

2571 2.20:1 f 



++ 

4" 4 — h 

108 

Nausea. 

23 

40 

42 

258 

2700 2.77:1 1 



++ 

4-4~ 

107 

Nausea and faintness. 

24 

40 

42 

258 

2700 ■2.77:1. 



++ 

4“4- 

1071 

Blood exam. 

25 

40 

42 

258 

2700 1 2. 77: 11 



+-k+ 

4 — 

1075 

Listless. 

26 

33 

42 

270 

2700 -3.10:1 



■j — kd* 

4 — f" 

107 

Tired. 

27 

33 

42 

270 

2730 3.10:1' 



++ 

4-4-4- 

107 

Normal. 

28 

33 

42 

270 

2730 3.10:1 i 



+++ 

4-4-4- 


Normal, day; nausea, night. 

29 

33 

42 

270 

2730 3.10:11 



+++ 

4-4-4- 

100 

30 

July 

1 

33 

42 

270 

2730 ; 3.10:1: 



+++ 

4-4-4- 

1065 



42 

270 

2730 '3.10:1' 



■k-k-k 

-h4-4- 

107 


2 

33 

42 

270 

2730 3.10:1; 



+++ 

7 

108 


3 







+++ 

.... ; 

. . 1 Blood exam. 

■ 



— 






- 

_ . . _ . 


In order to interpret these results we have applied the laws 
relating to the distribution of chlorid, bicarbonate and hydrogen 
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ions in blood, which have been worked out, during the last few years, 
by van Slyke and his fellow workersd“ 

According to one of these laws, the ratio of chlorid concentration 
in cells to chlorid concentration in plasma is equal to the ratio of 
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bicarbonate concentration in cells to bicarbonate concentration in 
plasma. The numerical value of this ratio is dctenninetl by the 
concentration of base-binding hemoglobin in the red cells, which m 
turn depends on the hydrogen-ion concentration of blood. Further, 
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the value of the ratio rises with increase of hydrogen-ion concen- 
tration^ or acidemia, and falls in alkalemia. These laws may be 
expressed thus: 

(ClQc ^ (HCOaQc ^ (H+)p (Hb')c 

(Cl')p (HCOsOp (H+)c = 1 “ 2 (Cl' + HC03 ')p 

(The use of the parenthesis is to indicate concentration of ions.) 


ACETONpRIA THROUGHOUT DIETING 18 DAYS 


Figs. 1, 2 and 3. — Abscissce represent c.gm. NaCl and cc. of CO 2 per 100 cc. of plasma 

or red cells. 


In actual practice this law, though not absolutely true, is near 
enough for our purposes. Its mechanism is well illustrated by one 
of our experiments (Fig. 4), in which the hydrogen-ion concentration 
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of a sample of blood has been raised by the addition of hydrochloric 
acid. It will be noted that the curves representing carbon dioxid 
combining power (bicarbonate) of both plasma and cells not only 
fall but converge as more acid is added. The plasma and cell 
chlorid curves also converge. Convergence of curves means that 

the ratios and rise in value as the blood becomes 

more acid. Conversely a divergence of curves indicates a more 
alkalin condition of the blood. Note also that the red cell volume 
also rises with acidemia; conversely it falls in alkalemia. 

Coming now to a consideration of Figs. 1, 2 and 3, we find that 
in all the bicarbonate reserve of the plasma fell, as was found in the 
case of children by Weymuller and Schloss.^^ But this fall in alkali 
reserve does not necessarily indicate an acidemia. In Fig. 1 the 
early convergence of the carbon dioxid curves and of the chlorid 
curves does, indeed, indicate an acidemia, but the eimn greater 
divergence in the second period shows an alkalemia, and in Figs. 2 
and 3 there was alkalemia all through the period of the ketogenic 
diet. Unfortunately the subjects of Figs. 2 and 3 were menstruat- 
ing at the time of the second blood examination and we are unable 
to state how far our results have been affected by this fact. Close 
and Osman,! however, have shown that the only effect of menstrua- 
tion is a slight decrease in plasma carbon dioxid and a slight increase 
in plasma chlorid. At the time of the third blood examination 
menstruation had ceased 8 or 9 days previously, and still a condition 
of relative alkalemia was present. The fall in red cell volume 
throughout the period of examination can hardly be due to alkalemia, 
since the most marked fall in cell volume occurs at the end, when 


the subjects had returned to normal diets. A more plausible expla- 
nation is that the repeated losses of blood has caused a slight anemia. 

Discussion. In this wholly unexpected alkalemia — accompanied, 
as is well known, by a further hydration of the body tissues— we 
have, probably, the explanation of the failure of the ketogenic diet 
in many cases of adult asthma and epilepsy, though in children 
the results appear to be much better. 

The explanation of the production of the alkalemia is a more 
difficult problem. We would, however, tentatively suggest that 
the clue may be found in the work of Hurtlej’’ and Trevan,® who 
showed that certain ketone derivatives not only produce coma, but 
also specifically stimulate the respiratory center, producing hj^ierp- 
nea and increased rate of respiration. This action is due to the 
unsaturated linkage in the group — C.OH = CH — found in these 
substances, and occurs when the substances are neutral bodies^ or 
have been neutralized, so that the effect is not due to an alteration 


of hydrogen-ion concentration. 

The ketonic acids, of course, tend to produce acidemia by com- 
bining with the sodium bicarbonate of the blood and raising the 
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way as does hydrochloric acid in Fig. 4. 
But the hyperpnea produced by direct stimulation of the respiratory 
center by the — C.OH = CH — bodies causes carbon dioxid to be 
bloivn off in excess by the lungs, leaving a relative excess of uncom- 



Fig. 4. — Graph illustrating the redistribution of Cl and CO 2 between plasma and 
red cells when the H content, but not the Cl content, is altered in blood in vitro. 

In A, 40 cc. of blood + 1.5 cc. 0.5 N NaCl solution. 

In B, 40 cc. of blood + 0.75 cc. 0.5 N NaCl solution. 

+ 0.75 cc. 0.5 N HCl solution. 

In C, 40 cc. of blood + 1.5 cc. 0.5 N HCl solution. 

Abscissae represent c.gm. NaCl and cc. of CO 2 per 100 cc. of plasma or red cells. 


pensated bicarbonate in the blood, i. e., an alkalemia. Of course, 
the kidney tends to restore the blood by excreting 

the excess NaHCOs, but as these compensating mechanisms never 
quite succeed in restoring the ratio to normal (since if they did so 
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the stimulus to compensate would disappear) the result is that a 
slight alkalemia remains. 

We have then two effects, one tending towards an acidemia, the 
other tending in the reverse direction. The final result would 
appear to depend upon which of these preponderates, or the rela- 
tive proportions in which ketonic acids and — C.OH==CH— 
groupings are produced. 

Conclusions. 1. The ketogenic diet is believed by many to pro- 
duce an acidemia which is said to have good results in many cases 
of epilepsy and asthma by combating the alkalemia often asso- 
ciated with these conditions, and causing some dehydration of body 
tissues. 

2. A study of the blood changes produced by the ketogenic diet 
in 3 normal individuals showed that alkalemia was almost con- 
stantly present, accompanied by a fall in both plasma and red cell 
carbon dioxid. 

3. We suggest that the alkalemia is the result of hjT^erpnea pro- 
duced by direct stimulation of the respiratory center by certain 
ketone derivatives in the blood, and that in our experiments this 
effect outweighed any acidemia produced by ketonic acids, and, 
further, that the failure of the ketogenic treatment of many cases of 
epilepsy and asthma is due to the relative preponderance of the 
former effect. 

4. We would further suggest that a study of any conditions tend- 
ing to raise the ketonic acid: acetone ratio would be of benefit in the 
treatment of epilepsy and asthma. 


Note.— T o Miss Mabel Elanley, B. S., consulting dietitian of Seattle, Washington, 
are due our thanks for her great help in arranging and directing the dietetic treatment 
of our subjects, and to the latter for volunteering their services. U ithout their 
valuable help this work could not have been carried out. 
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THE COLON CHANGES IN CHRONIC ARTHRITIS COMPARED 
WITH OTHER CHRONIC DISEASES. 

By Henry H. Haft, M.D., 

ASSISTANT PROFESSOR OF CLINICAL MEDICINE, SYRACUSE UNIVERSITY COLLEGE OF 

MEDICINE, SYRACUSE, N. Y. 

(From the Department of Clinical Medicine, Syracuse Free Dispensary.) 


Hecently the concept has been put forth that in chronic arthri- 
tides the bowel may take on a certain configuration, such as re- 
dundancy, atony, lack of haustral markings and ileocecal valve 
incompetency (Pemberton and Peirce,^ Fletcher and Graham^) . In 
addition, Pemberton has stressed the effect of a low calorie diet, 
with a minimum carbohydrate fraction, as being particularly bene- 
ficial to arthritic patients. 

Having had occasion to study a number of arthritics in this 
dispensary from various angles, we aim here to compare the appear- 
ance of the bowel in chronic arthritis and in a group of dispensary 
patients with various other chronic ailments. This should deter- 
mine whether the changes were characteristic of chronic arthritis 
or were merely such as would be found in the bowels of chronic 
patients subject to the same environmental factors. 

Everyone admits that the bowel has changed through the ages 
in conformity to the type of diet ingested. It it were possible to 
compare the digestive tract of Pithecanthropus Erectus with the 
digestive tract of the individual of today changes would doubtless 
be noted. The preponderance of vegetables and fruit, with an 
excess of roughage eaten for hundreds of thousands of years before 
the cooking era, certainly made the digestive tract of that era 
somewhat different from ours. These changes are in a measure 
comparable to those found in the skull and other osseous develop- 
ment of the ape man of Java, compared with the human skeleton 
today. In addition to these adaptions of the alimentary tract in 
response to food and environment, changes in the bowel developed 
— “as a result, either of congenital anomaly of the colon or of an 
instability of its autonomic control or from an interplay of both 
factors” (Kantor^). 

The bowel has an intimate relationship both to disease and health. 
Here is one of the main sources of elimination of the waste products 
of digestion. Any breakdown in the metabolism of the individual, 
any impairment in the function of the liver as a detoxifying agent, 
any curtailment of the excretory power of the genito-urinary tract, 
any change in the secretion of the digestive enzymes of the stomach 

* This investigation was pursued with kind permission of Dr. E. C. Reifenstein 
Professor of Medieine and Chief of Ser\’ice. 
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and upper intestinal tract; the adoption of dietetic fads and fancies, 
or the inadequate diets now eaten by a large majority of dispensary 
patients because of economic reasons, show their effect in one way 
or another on the large bowel. To this number, as a result of our 
studies detailed below, we must add a group of patients who, like 
the chronic artlrritics, have certain characteristic changes in their 
bowel. We maintain that this is not typical or peculiarly charac- 
teristic of these special diseases, but is more or less a manifestation 
of chronic ill-health, malnutrition and inadequate diet in general. 

Bouchard'^ and Metchnikoff® stress the importance of intestinal 
toxemia to disease in general and the prevention of bowel stasis in 
prolonging life. Lane® and Goldthwait have called our attention 
to anatomic changes in the intestinal tract, such as bands, kinks 
and visceroptosis and their effect on intestinal stasis with its result- 
ant toxemia and general ill-health. 

All kinds of operations have been suggested to con’ect the malpo- 
sition of the colon, the removal of kinks, the resection of parts of 
the bowel in cases of redundancies. Ileocecal valve incompetencies 
have also been subjected to operative interference. All these 
measures have been attended with varying indifferent results. 

Pemberton and Fletcher have claimed that in their particular 
studies, with the improvement in the general arthritic condition, 
redundancies of the bowel have been lessened, ileocecal valve incom- 
petencies were reduced to a minimum, atony improved and haustral 
markings were made to appear again where once they were lacking. 

In om’ study we observed very carefully roentgenologically, by 
means of barium enemas, 25 chronic arthritic cases and 25 cases 
representative of the average run of dispensary patients coming 
to the clinic for consultation. 

The Roentgen appearance of the bowels of the arthritic patients 
showed an unusual percentage of redundancies, lack of haustral 
markings, atonies and ileocecal valve incompetencies. In this 
respect our results were comparable in every way, with the studies 
previously made by Pemberton and Fletdier. 

We found in our studies that SO per cent of our arthritic patients 
showed ileocecal valve incompetency of ^’■arying degrees. There 
was lack of haustral markings exliibited in 64 per cent of our cases. 
For the most part, these markings were observed in the descending 
colon. In 40 per cent of our cases atony was exliibited. We found 
the rather high proportion of redundancies of parts of the colon 
in 85 per cent of our cases. These redundancies took on various 
forms, such as pleats, loops and Icnots. 

In the same tjqie of investigation made of our control group we 
found reduplications in SO per cent; lack of haustral markings in 
78 per cent; ileocecal valve incompetencies in only 16 per cent; 
atony of the bowel in 8 per cent. It will be seen that the chief 
point of difference between the two groups is in the higher incidence 
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of ileocecal valve incoinpetencies exhibited in the chronic arthritides. 
The etiologic significance of this finding in relationship to arthritis 
will not be discussed in this paper. 

Redundant Colon. A redundant colon is one of the most com- 
monly seen departures from the normal colon. The ideal colon 
would supposedly take almost a straight path in each of its divisions 
from the cecum to the rectum. The redundant colon, as its name 
suggests, has its length much increased by kinks, pleats, twists or 
loops. The normal incidence of redundancies found by Cursch- 
mann'^ was 6 per cent; Kantor® found an incidence of 9.2 per cent; 
in a later series he changed this percentage to 19 per cent; Bryant,® 
working with postmortems, found 14 per cent of redundancies of 
the colon. 

The redundancies of the colon most often occur in the pelvis. 
The normal colon is about 1.5 m. in length. The average colon is 
able to hold a little over 1 quart of fluid whereas the redundant colon 
is able to retain much more than that amount, even up to 3 quarts. 
The significance of redundancy of the colon is a matter of conjecture. 
It is fair to presume that there must be a large number of patients 
who have redundancy with absolutely no symptoms, just as it is 
in the case of a large number of asthenic individuals with ptosis 
who complain of no symptoms. They probably are more prone to 
volvulus and constipation than are people with normal colons. 

Examples of redundancies can be seen in Figs. 1 and 2. 

Ileocecal Valve Incompetency. The ileocecal valve is formed by 
the invagination of the ileum into the cecum. It has a definite 
sphincter control, formed by the circular muscle fibers; the longi- 
tudinal muscle fibers have been lost. The efficacy of the valve is 
obtained in the oblique manner in which the ileum enters the 
cecum, almost in the same manner as the m’eter enters the bladder. 

The competency of this valve has been a question which has 
engaged the attention of investigators for a great number of years. 
The significance of incompetency is still debatable. It certainly is 
met with in normal individuals in a small percentage of cases and 
any pathologic significance attributed to this isolated phenomenon 
alone is speculative rather than based upon scientific corroboration. 
Keith,’-® Hurst,” Case,” Stierlin” and Jones” are only a few of the 
men who have given this matter serious attention. It was Cole” 
who first recorded this phenomenon roentgenologically in 1902 and 
since then it is seen rather commonly in Roentgen ray studies of 
the bowel with contrast material. . 

Fig. 3 is an example of ileocecal valve incompetency. Figs. 1 and 
2 show a competent ileocecal valve. 

Lack of Haustral Markings. Normally, there are 3 haustra in 
the colon; the upper, the middle and the inferior haustrum. Of 
these, it is only possible to see 2. The tlifid haustrum is hidden 
by the central axis of the colon. Haustration is caused by the 
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circular fibers which, acting with a taenia, produce the usual picture 
of haustration as seen in the roentgenograph. In certain conditions, 
as in mucous colitis, there may be loss of these haustrations which 
varies from a small degree to complete absence. In certain extreme 
cases there are only very small indentations in the lumen of the 
bowel. This is also seen in the group of chronic cases studied 
above, without any evidence of colitis. 

Fig. 4 shows lack of haustral markings, together with marked 
redundancy of the left bowel. 

Ptosis. Ptosis or coloptosis means dropping of the colon, and may 
be either congenital or acquired. Asthenic individuals are more 
apt to acquire it than any other type. It is found much more 
frequentl}'’ in women than in men and about 20 per cent of all 
women have it. Any chronic wasting disease with resulting mal- 
nutrition maj’’ cause a loss of power of the supporting structures of 
the intestines and so produce ptosis. However, it most intimately 
concerns itself with loss of muscle tone in asthenic, congenital, 
constitutional states. Ptosis of the bowel further depends to a 
considerable degree on the amount of space in the abdominal cavity, 
the position of the diaphragm and the liver and the amount of fat 
deposited in the roots of the mesentery of the intestines. 

When the drainage of the, colon is retarded in cases of coloptosis 
symptoms may arise as a result of fermentation and putrefaction 
of its contents, but in most cases it is fair to state that no symptoms 
referable to ptosis of the bowel exist. The majority of such patients 
have no symptoms referable to this condition unless complicated 
by other factors. 

Examples of ptosis are illustrated in Figs. 5 and 6. ^ 

It is our opinion that any isolated one of these variations described 
above may be seen in individuals without causing any particular 
symptoms, but they may assume a real significance when associate^ 
with a chronic wasting disease or may be an expression of chronic 
disability itself. 

We believe that a study of any large group of chronically ill 
patients would disclose similar variations' in the bowel from the 
normal. With improvement in' the general wellbeing of these 
patients, due to a better dietary regime, more ideal living conditions 
and freedom from the stress and strain of economic requirements, 
a more normal bowel would be seen. 

Summary. A study of the boAvel of 25 chronic arthritic casK 
shows a high percentage of ileocecal valve incompetencies, redupli- 
cations, lack of haustral markings and atonies. _ . 

A similar bowel .study of 25 dispensary patients with nonarthritic 
chronic ailments reveals also a high incidence of the above variations. 

There is a greater percentage of ileocecal valve incorapctcncy m 
the arthritics than in the controls, the significance of ivliich we do 
not attempt to explain at this time. 
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It is suggested that the expression of the abnormalities in the 
bowels of the arthritics, as well as in the control cases, is a mani- 
festation of chronic diseased states rather than a condition which is 
peculiar to the chronic arthritides. 


Note. — The material for this study was furnished and collected by Dr. Albert 
A. Bailey, resident physician, Syracuse Free Dispensary. 
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INSULIN RESISTANCE DUE TO ALLERGY. 

With Report of a Case.* 

By Frank N. Allan, M.B. (Tor.), B.Sc., M.D., F.A.C.P., 

ASSOCIATE IN SECTION IN DIVISION OF MEDICINE, THE MAYO CLINIC; INSTRUCTOH IN 
MEDICINE, THE MAYO FOUNDATION, 

AND 

■ L. Raymond Scherer, B.A., B.S., M.B., M.D., 

FET..1jO\Y in medicine, the mayo foundation, 

ROCHESTER, MINN. 

Allergic phenomena occurring in cases in which insulin is used 
are manifested in a variety of ways, as was shown in a review of 
insulin allergy recently published.^ The majority of allergic reac- 
tions are characterized by local irritation at the site of injection, 
which is of no serious consequence and merely causes annoyance. 
Sometimes there is a severe local reaction which causes intense 
distress, so that further treatment may become difficult. Rarely 

* Submitted for publication October 5, 1932. 
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there is a generalized anaphylactic reaction in which occur urticaria, 
nausea, vomiting and occasionally circulatory collapse. 

The incidence of allergic reactions to insulin is variable. In cases 
treated at The hlayo Clmic in 1930 and in the early part of 1931 
there was some sort of reaction in 1 of every 7 or 8 cases. The 
number of reactions encountered previously was smaller and the 
number has also declined recently. In Table 1 are shown the data 
previously reported, Avith later figures added. The cause of these 
changes cannot be explained satisfactorily. Reactions occur from 
insulin obtained from every source. They occur from insulin made 
by every manufactiu'er and from extracts of pancreas of various 
species. There are, hoAvever, differences in the number of reactions 
encountered with different lots of insulin. One must, therefore, 
suspect that variability in these reactions may be due partly, at 
least, to differences in the quality of the preparation. They may 
perhaps become less common as a result of the efforts which are 
being made constantly by the manufacturers to improve their 
methods of extraction and purification. It cannot be ex-pected, 
however, that allergic phenomena Avill disappear entirely, for certain 
subjects shoAV hypersensitiveness to insulin of absolute puritj’’ which 
has been prepared in crystalline form. 

Tabi/E 1. — Incidence op ALLEnoio Reactio.ns. 


Date. 

Patients 

treated. 

Reactions. 

Per cent. 

1927 — First 0 months . 

.... 192 

7 

3.9 

Second 6 months . 

.... 230 

7 

2.9 

192S — First 6 months . 

. . . . lOS 

0 

3.5 

Second 0 months . 

. ... 211 

11 

5.2 

1929 — First 6 months . 

.... 1S3 

12 

0.5 

Second 6 months . 

. . . . 177 

17 

9.0 

1930 — First 0 months . 

.... 210 

34 

15.7 

Second 0 months . 

. . . . 1S5 

23 

12.4 

1931 — First 0 months . 

.... 200 

29 

14 . 1 

Second 6 months . 

. . . 203 

19 

9.3 

1932 — First 0 months . 

... 132 

9 

G.S 


In the majority of cases desensitization occurs spontaneously as 
the treatment Avith insulin is continued, and if the iri’itation is 
slight it may giA’^e no concern. In fact, the patient often fails to 
bring it to the notice of the physician. Yet attention to these 
cases, AA’hich are so often oA’crlookcd, may giA^e gratifying ichei. 
V\dien there is a scA^ere inflammatory reaction at the site of the 
injection, or AA-hen general anaphylactic phenomena appear, some- 
thing must be done. The results in 100 consecutive cases of insulin 
allergy considered' elscAA'liere- arc summarized here. In S cases 
spontaneous dcsensitization occurretl during regular treatment. In 
64 eases there AA’as relief from the irritation folloAving use of insulin 
from a different source, either insulin made by a different manu- 
facturer, or made by the same manufacturer from the pancreas of a 
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different species. In most of these cases spontaneous desensitiza- 
tion might have occurred eventually if nothing had been done, but 
the early relief given by changing the kind of insulin was significant. 
In 6 cases irritation from the injections continued, but was not 
serious enough to interfere with treatment. In 22 cases in which 
insulin was used only temporarily hypersensitiveness persisted. 

Efforts to bring about desensitization deliberately have not been 
very satisfactory, but in 1 case of the last group, temporary desensi- 
tization to deal with an emergency was successful. A middle-aged 
woman who had had mild diabetes for 7 years required insulin 
temporarily on 3 occasions. When used first, after a pelvic opera- 
tion, there was a local reaction. On the second occasion, when 
given at the time of treatment of varicose veins, there was an 
urticarial eruption accompanied by prostration for 3 days. It Avas 
needed again after an operation for empj'^ema of the gall bladder, 
which caused such serious aggravation of diabetes that acidosis 
developed. An attempt at that time to administer ordinary insulin 
caused a general reaction with alarming symptoms. A solution of 
cr 3 ^stalline insulin, obtained from Dr. D. A. Scott, of Toronto, caused 
onlj^ a mild local reaction. It was administered in minute dosage 
at the beginning, the injections being repeated at short intervals 
and graduallj’’ increased. This resulted in desensitization, so that 
within 24 hours effective doses could be tolerated. The patient Avas 
thus rescued from threatening coma. 

In none of the cases reported in a previous paper AA'as there any 
interference Avith the effect of insulin on diabetes. Glycosuria and 
hyperglycemia AA^ere controlled with a dosage AAuthin the usual limits. 
IIoAAfever, in the recent case reported hereAAuth there Avas unusual re- 
sistance to its action. Diabetes relatively refractory to insulin has 
been encountered AAuth hemochromatosis^ and under certain other 
conditions, but is extremely rare. We have been able to find records 
of only 4 cases in Avhich resistance to insulin seemed to occur as a 
result of allergy, or in AAdiich this Avas considered as a possible explana- 
tion. One case Avas reported by Williams. Acidosis Avas present and 
continued until the kind of insulin used AA^as changed. Karr, Kreid- 
ler. Scull and Petty had a patient aa'Iio Avas given several hundred 
units daily for a long period AAuthout complete control of symptoms. 
The occurrence of skin reactions from the injections of insulin led 
to serologic tests, and the patient AA^as treated Avith serum from a 
rabbit to Avhich the patient’s serum had been administered. Sub- 
sequently an abrupt change occurred so that diabetes became latent 
AAuthout treatment. Rudy reported the occurrence of diabetic 

* Insulin specially made from the pancreas of sheep was supplied by E. R. Squibb 
and Sons through the courtesy of Dr. John F. Anderson. It was used in our investi- 
gation but did not prove to have practical value, since patients sensitive to com- 
mercial insulin from pancreas of hogs and cattle wore sensitive to this. Eli Lilly 
Company also supplied special preparations of insulin for trial. 
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acidosis temporarily resistant to insulin in a case of urticaria. The 
fourth patient, Foerster’s, had urticaria attributed to sensitiveness 
to insulin, also mild acidosis. Large doses of insulin were given 
without apparent benefit; in faet, the condition improved when the 
insulin was stopped although glycosuria continued. 

Report of Case.— A woman, aged 55 years, was found to have mild dia- 
betes in March, 1921. She neglected treatment until acidosis occurred 
in 1924. Insulin was then used temporarily and treatment with “neo- 
sjmthalin” was later tried intermittently, but, as a rule, dependence was 
placed on dietary treatment alone. The patient usually had good health, 
although the urine frequently contained a small amount of sugar. When 
she came to The Mayo Clime, April 6, 1932, the submaxillary lymph nodes 
were enlarged. This had appeared several weeks previously, when she was 
ill mth a severe respiratory infection. The diabetes had been aggravated 
at the same time and glycosuria had continued so that treatment with 
insulin was begun in a dosage of 15 to 20 units daily. About 10 days later 
a mild local allergic reaction developed. 

When the patient was first seen at the clinic she stated that the sub- 
maxillary swelling was subsiding, but 3 weeks later it appeared to be larger. 
A gland was removed from the neck, under local anesthesia, April 30, 1932. 
This was diagnosed Ijunphosarcoma, Hodgkin’s tj^pe. 

On the afternoon of April 30 the patient became seriously ill. In the 
evening she vomited repeatedly. Later marked prostration, -difficulty in 
breatliing and drowsiness developed. WTien she was seen at her home at 
9 p.M. she was on the verge of coma, but was able to sit up in bed and 
answer questions. She was given 40 units of insulin at once and transferred 
to the hospital. More insulin was given, but the condition became gradu- 
ally worse, and soon there was complete loss of consciousness. The carbon 
dioxid combining power of the plasma fell to 6 per cent by volume. The 
heart began to fail and the systolic blood pressure dropped to 80 mm. 
There was a sudden change in the heart action 4 hours after admission, 
and it was difficult to feel the radial pulse. Auricular fibrillation followed 
later. Injections of insulin were repeated at inten'als, with the dosage 
increased. In 12 hours the patient had received 500 units m‘th only slight 
response. The blood sugar remained high, and the carbon dioxid com- 
bining power of the plasma was extremely low. Sodium bicarbonate was 
administered' once by proctoclysis and three times intravenously Mth 
benefit. The labored breathing became easier and the circulation im- 
proved. The patient opened her eyes and was able to take a drink, yet 
her condition remained critical. 

About 12 hours after admission to hospital a diffuse urticarial eruption, 
with numerous large blebs, appeared over the patient's entire body. The 
possibility that the resistance to insulin was due to allergj' was recognized. 
The kind of insulin used was altered, and a solution of crj'stallinc insulin 
was then emploj^ed. One hundred and fifty units were given intravenously 
at once, followed by small doses at short intervals. There was an imme- 
diate change and the ketosis was soon overcome. The carbon dioxid com- 
bining power of the plasma, elevated somewhat bj' the treatment with soda, 
now rose to normal. The blood sugar ivas continuously clei'atcd b}' injec- 
tions of glucose solution given at intervals. _ ... 

The patient seemed out of danger from diabetes, but the cardiac condi- 
tion was serious. Profound prostration continued; the blood pressure was 
low; fibrillation was noted intermittently. Since the supply of cr^'stailine 
insulin was limited, an clTort was made to use commercial insulin. It was 
diluted and used in minute doses to begin with, the size of the dose being 
increased gradually. Some inflammatory reaction occurred at the site of 
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each injection. The carbon dioxid combining power of the plasma remained 
normal, but Ijecause of precautions to avoid hj’-poglycemia, which might 
affect the heart unfavorably, the blood sugar was permitted to remain high. 
The heart continued to fail and 4 days after admission death occurred. 
Toward the end even more caution was used in giving insulin. A blood 
test made 10 minutes before death showed that the blood sugar had risen 
to 500 mg. for each 100 cc. and the carbon dioxid combining power of the 
plasma had fallen to 36 per cent by volume. More insulin should have been 
given before this, but it would not have affected the outcome, since the 
patient was then moribund (Table 2). 

Table 2. — Data on Case Reported. 






Carbon dioxid 




Blood sugar, 

combining 




mg. for 

power. 

Date. 

Insulin units.* 

Time. 

each 100 cc. 

per cent. 

April 30 . 

. . IGO A 

9.30 P.M. 

536 

19.2 



12.00 

462 

6.0 

May If . 

. . 340 A 

1.00 A.M. 

448 

6.0 


178 T 

2.00 A.M. 

448 

6.0 



3.30 A.M. 

390 

0.0 



5.30 A.M. 

462 

13.6 



7.15 A.M. 

429 

12.0 



9.30 A.M. 

•517 

13.6 



10.30 A.M. 

517 

36.2 



12.30 P.M. 

502 

40.0 



3.00 P.M. 

508 

50.4 



5.00 P.M. 

476 

54.1 



7.30 P.M. 

423 

50.4 



10.30 P.M. 

385 

54.1 

Total 

. . 618 




May 2 , 

. . 156 T 

7.10 A.M. 

370 

56.0 


SOB 

11.00 A.M. 

429 

60.5 



2.00 P.M. 

429 

48.5 



7.15 P.M. 

400 

54.1 



10.30 P.M. 

301 

54.1 

Total 

. . ISO 




May 3 . 

. . 64 T 

8.00 A.M. 

300 



48 C 

12.15 P.M. 

353 




4.30 P.M. 

429 




9.30 P.M. 

435 


Total' 

. . 112 




May 4 

8C 

6.30 A.M. 

500 

36.2 


* A, B and C varieties of commercial insulin; T, crystalline insulin. 

t Three hundred cubic centimeters 5 per cent sodium bicarbonate solution given 
by continuous proctoclysis during the night; 400 cc. given intravenously at 12.30 a.m. ; 
500 cc. given intravenously at 9.30 a.m. 

The postmortem examination disclosed an advanced degree of coronary 
sclerosis, with rather marked narrowing of all branches of the coronary 
pteries near their orifices. The muscle of the left ventricle revealed acute 
infarction, the infarcted portion extending into the septum and involving 
portions of the papillary muscles posteriorly. _ Approximately a thh-d of 
the substance of the muscle was affected. Microscopically this infarcted 
zone was revealed as a region of necrosis with a margin of pol3anorphonuclear 
leukocjdes and hemorrhage. Older fibrous foci were also present. 

The gall bladder contained a large, single calculus, which completely 
filled the lumen. The waU of the gall bladder was tlhckened and increased 
in density. Surrounding this waU there was edema of the tissues, ndth 
beginning purulent infiltration. Examination of the neck failed to reveal 
any l 3 on]ih nodes with involvement typical of Hodgkin's disease, but re- 
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examination of the Ijmiph node removed 4 daj's before death confirmed the 
impression of a Hodgldn sarcoma. In the lungs there was bronchopneu- 
monia, with beginning pleuritis in the dependent portions of both lower 
■ lobes. Occasional foci of fat necrosis were seen in the pancreatic fat. 

Further minor details consisted of fine points of hemorrhage in the skin 
over various portions of the body, clironic tuberculosis of the hilus nodes of 
the lung, and advanced melanosis of the colon. Microscopic examination 
of the pancreas revealed only minor changes in the islands, which might 
point to degenerative conditions consistent with diabetes. 

The factor immediately responsible for death was the cardiac infarction. 

Comment. The sudden development of diabetic coma in a case 
in which treatment previously had been successful, and the lack of 
response to huge doses of insulin, -were obviously the result of inter- 
ference with the action of the insulin administered. The existence 
of hypersensitiveness toward insulin, manifested by local irritation 
at the site of injection, and later by the appearance of urticaria 
and cutaneous blebs, points to an allergic phenomenon as the cause. 

It is so rare for allerg 3 ’’ to cause resistance to insulin that there 
are no rules to guide treatment under sueh circumstances. Five 
modes of procedure have been applied in this and other cases in 
which the problem has arisen: (1) Stop treatment with insulin, in 
the hope that spontaneous adjustment will take place. This maj'’ 
be attempted with a patient free from ketosis, or with ketosis of 
mild degree, as in Foerster’s case, but would be foolhardy in the 
presence of thi'eatening coma. (2) Increase the dosage of insulin 
to the point where it does become effective, as was done in Rudy’s 
case. (3) Change the kind of insulin, as did Williams, using prefer- 
ably solution of cr 3 ’’stalline insulin in the hope that it maj”^ be toler- 
ated. (4) Attempt desensitization, choosing the kind of insulin, if 
any, which is best tolerated, giving it in minimal doses at the 
beginning of treatment, then gradually increasing to effective doses 
as tolerated. (5) Endeavor to prepare a serum whicli will over- 
come the disturbance, as was claimed bj’ Karr, Kreidler, Scull and 
Petty. In the case reported here, treatment was attempted bj’^ a 
combination of the third and fourth plans. The patient began to 
respond to the treatment, and might have recovered had it not been 
for the serious injurj’" to the heart, which occurred when the acidosis 
was at its peak. 

The infarction of the heart may be e-xplained as a result of the 
abnormal lowering of the blood pressure, which resulted from the 
intense acidosis. The patient had sclerotic coronary arteries, and 
the high blood pressure usuallx” present presumablj’^ maintained 
adequate flow through them. \Yhen the blood pressure fell the 
flow must have become sluggish so that thrombosis could readily 
occur. 

The l.vmphosarcoma was another factor whicli would have affected 
the ultimate prognosis. Also, the biopsy complicated the situation. 

. Diabetes is sometimes aggravated by even simple surgical pro- 
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cedures. Yet the extreme resistance to treatment manifested by 
the development of coma which was refractory to commercial 
insulin is attributed to the allergic phenomenon. 

Summary. Allergic reactions to insulin have become less frequent 
but still occur in a significant number of cases. Serious symptoms 
are uncommon, and alteration of the action of insulin has seldom 
been encountered. 

A report is given of a case of diabetes which became refractory 
to insulin because of allergy. Coma developed and at first could not 
be overcome with massive doses of Commercial insulin. Treatment 
with solution of crystalline insulin brought about partial recovery, 
but death occurred four days later from cardiac infarction. 
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ALLERGIC MIGRAINE. 

n. Analysis of a Follow-up After Five Years.* 

By Warren T. Vaughan, M.D., 

niCHMOND, VA. 

In 1927 the author reported^ 33 cases of migraine, 36 per cent of 
whom were relieved following the discovery and avoidance of 
allergenic foods. The presence of an allergic factor in many cases 
has been substantiated by several workers, notably Rowe,^ Rowe 
and Richet,® Eyermann,“ Balyeat,^ and Beecher,® although very 
recently Coltman® reports that migraine due exclusively to sensiti- 
zation was not observed in his series, studied from the allergic point 
of view. The present report is based upon 82 cases, all that the 
author has studied allergically up to the present. Nineteen were 
referred for examination only and I have been unable to follow 
them. The remaining 63 have been adequately followed over 
periods up to 11 years and form the material for this analysis. 

In my analysis 5 years ago I reported 10 cases relieved on 
specific food avoidance. Five years later, 3 are dead but con- 

* Read before the annual meeting of the Michigan State Medical Society at 
Kalamazoo, Mich., September 15, 1932. 
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tinned free of migraine until their death (Cases 6, 7, 10) ; 4 continue 
symptom free (Cases 2, 3, 4, 5); 2 report return of symptoms. 
The first (Case 1) has moved to a distance and has not been seen 
in^ 5 years. Slie now reports that the original foods still cause 
migraine but that she had other attacks of unknown cause. A 
few months ago she had 3 devitalized teeth extracted and has since 
been symptom free. The other case with recurrence of sjmptoms 
(Case 9) was relieved for 3 years, after which symptoms returned. 
She is an Armenian, does not speak English well, finds cooperation 
rather difficult and has had a long period of anxiety over financial 
reverses which recently culminated in the bankruptcy of her hus- 
band. The last of these 10 original cases has not been traced 
(Case 8). Seven either continue well or continued well imtil their 
death. Information is not available on 1 and the remaining 2 
have had a return of symptoms which, however, can be at least 
partially explained. 

Results in the present series of 63 are classified as: (a) excellent, 
(d) good, (c) fair and (d) no relief. Excellent means that on the 
avoidance of specific allergenic foods the patient remains entirely free 
from headache. Good indicates that on avoidance the individual 
is nearly symptom free but with occasional headaches, usually 
traceable to some other definite nonspecific cause. Fair indicates 
persistence of headaches in spite of the fact that the individual 
has demonstrated by trial that the specific foods will cause 
migraine: a specific allergic factor has been demonstrated, but its 
removal has not given relief.* 

Of the 63 cases, 25 report excellent results, 7 good, 11 fair and 
20 no relief. There is evidence of an allergic factor (fair, good and 
excellent), in 68.3 per cent; satisfactory results were obtained (good 
and excellent) in 50.8 per cent, and excellent results in 39.7 per cent. 
Since extraneous factors enter into the fair-result cases, the following 
analysis of good and poor results will not include the fair cases 
unless so stated. The good and excellent will be grouped together 
as “cases relieved,” for comparison with “cases not relieved.” 

Of the 43 showing evidence of an allergic factor (good, fair and 
excellent), 35 have been followed for more than 1 year since testing, 
IS for more than 5 years, 7 over 9 years and 1 for 11 years. 

If we may obtain excellent results in 40 per cent, good results in 
50 per cent and evidence of an allergic factor in nearly 70 per cent, 
it seems advisable to attempt an analysis to determine the reason 
for reported failure to do as well® and particularly in an eflort to 
increase still further our percentage of good results. 

Identification. The question might be raised, are we dealing with 
true migraine? The author has seen a few cases of headache due to 

* Variations in the percentages of good results from allergic therapy in migraine 
recently reported-''" are prestirnahly due to the selection of var^■iag stjindards a-s 
measures of the adequacy of the treatment. 
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inhalant allergy indistinguishable from migraine, but these are not 
ineluded. All of those reported have been cases of ingestant allergy. 
They are typical, hereditary, periodic headaches, often with asso- 
ciated nausea, vomiting and eye symptoms and sometimes influenced . 
by the catamenia, in which refractive errors and other factors have 
been ruled out or controlled, and in whom the symptom has been 
present over a period of years. Unilateral distribution of pain, 
while frequentlj'^ recorded, or recorded as recurring at times, has 
not been insisted upon as a requisite for the diagnosis of migraine. 

Possibly it might be more appropriate to have designated this 
series ''periodic or recurring sick headache,” since hemicrania has 
not been considered a requisite, but the term has been used in its 
commonly accepted significance as "migraine headache.” More- 
over, as has been brought out by Rinkel and Balyeat,^® unilateral 
localization is not necessarily a constant characteristic of migraine. 
Furthermore, most of the cases reported did describe unilateral 
localization at times. The term allergic headache^ is not desirable 
since this is a designation that can be arrived at only after therapeutic 
trial and automatically eliminates the cases not relieved. It is a 
a 'post-hoc-er go-propter-hoc diagnosis. 

Clinical Data. Nausea and Vomiting. Of the patients, 85.2 per 
cent complained of nausea and 60.4 per cent of vomiting with their 
attacks. Only about half of the no-relief cases suffered nausea and 
vomiting, while 27 of the 32 that were relieved had nausea and 
about half had vomiting. 

Eye Symptoms. Of the entire series of 63, 39.9 per cent had eye 
symptoms, manifested as follows: Scotoma, 3 cases; blindness, 4; 
hemianopsia, 1; extraocular palsy, 2; partial blindness, 5; blurring 
of vision, 2; eye symptoms (type not specified), 2. Seven of 32 
relieved cases gave a history of eye symptoms. Eight of 20 not 
relieved did likewise. 

Age of' Onset. McClure and Huntsinger^ found, in a series of 
78 patients, that migraine begins before the age of 20 years in 83 per 
cent and before the age of 30 in 95 per cent. In this series the 
symptoms began before the age of 20 in 65 per cent and before 
the age of 30 in 91 per cent. Considering the relatively small 
number in both series this shows sufficient correlation for us to state 
that the age of onset in this series is characteristically that of 
migraine. (Table 1.) 


Tabli3 1, — Age at Onset 


Before 10 


33 ^ 

* 

11 to 15 . . 

16 to 20 . . 

21 to 30 . . 

31 to 40 . . 

41 to 50 . . 

After 50 


6 

ej 

17 

2 

3 

1 

65.7% , 


91% 
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^ Family History of Migraine. Among the 51 in viiom the family 
history was recorded, 38 gave a family history of periodic sick head- 
aches; 83 per cent of the relieved cases and 69 per cent of those not 
relieved gave a family history of migraine. 

Sex. Fifteen were males and 48 females. 

Catamenia. Of the 22 females that were relieved, 5 experienced 
exacerbation with the catamenia. Of the 16 not relieved, 2 gave a 
similar history. 

Bnraiion. The duration of the illness is recorded as from 2 to 
55 years. The average duration in those relieved was 21 years, in 
those not relieved 15 years. Of the entire series the duration was 
recorded in 52. In 14 it had been less than 10 years; in 38, 10 years 
or more. Of the 26 who were relieved, 20 had had their migraine 
10 years or more, 4 of them having had it for over 45 years. Of the 
15 with no relief, 11 had had it for over 10 years. 

Periodicity. In 48 of the 63 the periodicity was recorded. In 
25 the headaches occurred 2 or more times each month; in 17, at 
intervals varying around 1 or 2 months; in 6, at longer, irregular 
intervals such as 2 or 3 times each year. 

Allergic History. If migraine is partly or wholly allergic, oim 
experiences would lead us to anticipate a history of other allergic 
manifestations in the individual and a family allergic history. 

Over half, 33, recorded other allergic symptoms as follows: 
Asthma, 8 times; hay fever, 19; urticaria, 16; eczema, 9. Thirty 
gave a negative history for other allergic manifestations. 

Complete family allergic history was recorded in 51. In 43 of 
these 51, familj’’ allergic manifestations were distributed as follows: 
Asthma, 12; hay fever, 14; urticaria, 5; eczema, 10; migraine, 38. 
Only 8 had a negative family history for other allergic symptoms 
or migraine. 

Results. As had been stated, 50.8 per cent were relieved, 39.7 
per cent entirely so; 68.3 per cent showed evidence of an allergic 
factor. The average duration of relief in the 32 relieved cases has 
been 4.4 years, ranging from several months to 11 years. 

Twenty-one replied to the question whether they have found 
that, after having avoided the causative foods for a period of time, 
they now find that they can eat them with impunitj’’; 7 (one-third) 
find that they must continue to avoid them. Two-thirds can cat 
them at times. The period of avoidance among those who were 
able to return to these foods ranged from 1 to 9 years. On the other 
hand, of those who still have symptoms from prohibited foods, 1 
has avoided for 10 years, 1 for 6 years, 2 for 5 years and 1 for 4 years. 
The obvious interpretation is that some appear to lose their sen- 
sitizations, while in others it tends to persist indefinitely, certainly 
as long as 10 years. 

Replies such as the following are illustrative of those who find 
that they can eat the forbidden foods at times: Airs. B. can cat 
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all of the forbidden foods except fish and cabbage. With Mrs. F., 
the foods cause symptoms only when she is fatigued. Miss F., 
sensitive to wheat, can sometimes eat it as long as from 3 to 5 weeks 
but eventually develops headaches therefrom. Mr, G, states that 
wheat or beans eaten at 1 meal will cause no symptoms but will 
do so if taken for 6 meals straight. Miss O, can eat all forbidden 
foods in moderation but not in excess. 

Analysis of Factors Influencing Results. Age. We find that age 
is not a factor. Four of the, relieved patients were over 60, 1 over 
70 years. The curves of age distribution are entirely comparable 
in the relieved group and those not reliei’^ed; in both the peak is at 
ages 30 to 35 years. 

Duration. Duration does not appear to be a great factor. The 
maximum duration in the relieved group is 55 years (2 cases); in 
those not relieved, 45 years. The average duration is greater in 
the relieved group (21 year.s) than in the unrelieved group (15 yeans). 

That age and duration are not factors influencing results is what 
we would anticipate if migraine were an allergic manifestation. It 
is to a great extent the case in the other allergies and is what one 
would expect in \aew of the fact that the condition is not associated 
with permanent organic alterations. If the cause can be discovered 
and removed one would expect return to normal no matter v/hat 
the duration, provided secondary degenerative changes have not 
occurred. 

Periodicity. One would expect that, the less frequent the attacks, 
the easier it would be to find the offending cause. This is borne 
out in limited degree in our analy.sis. Of those in whom the periodic- 
ity v.'as measured in weeks 26 per cent failed to improve. Of those 
in which it was measurc-d in months 29 per cent failed to improve. 
Of those hatyng irregular attacks at much longer intervals only 
17 per cent failed to improve. With longer intervals between the 
attacks the cause may be more readily discovereil. 

Sex. Here we meet v.'ith a surprise. Of the females 48 per cent 
were relieved and of the males 60 per cent. Kesults were dis- 
tinctly better among the males- The reason for this is conjectural, 
but the author %vould suggest that a chief factor is the greater 
ease vdth which a man may adhere to his diet. 'The woman is con- 
stantly subjected to temptation in the kitchen, at card parties and 
the like, while the man at home must eat v.'hat is j)laced before 
him. In the resta.urant he scams a long menu vlth his specific 
prohibitions in mind. 

Crjiarnenio.. Of 7 women having headaches with the catamenia, 
5 were relieve-^l and 2 ivere not relievcfJ. dTe catamenia acts only 
as a nonsjjwific e:<^4ting factor in allergically pre^lisposed indi- 
Hduals; if the aller-g:/ is controlhyl the pelvic state will not interfere 
v.ith goryl nssults. 
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Comfipation. The same remarks apply to this factor. Twenty- 
five stated definitely that they were chronically constipated. Of 
these 13 were relieved, 4 had fair results and 7 were not relieved. 
No material change was made from the patient’s previous method 
of controlling his constipation. 

Blood Pressure. Sj^stolic blood pressure in relieved cases ranged 
from 100 to 192; in those not relieved, from 90 to 200. Of 23 
relieved cases only 3 had blood pressures below 110 and only 5 were 
above 145. The blood pressure range was such as is usually observed 
in office routine. 

Chief Complaint. Some patients came for study primarily 
because of the migraine. Others came for different reasons and 
mentioned their sick headaches incidentally. The percentage 
relieved was the same in both groups. 

Inheritance. Of 29 with a family allergic history or family 
history of migraine 51.7 per cent were relieved. Of 9 without 
family allergic history only 33.3 per cent were relieved. This 
limited evidence suggests that the stronger the family history of 
allergy or migraine, the more likely are we to find an allergic factor, 
thereby obtaining relief. 

Other Allergic Manifestations. Of 24 without other allergic 
manifestations 37.5 per cent were relieved; of 21 showing other 
allergic manifestations 62 per cent were relieved. Here again the 
inference is that confirmatory evidence of an allergic state increases 
the probability of good results. 

Gastrointestinal Complications. The information available on 
this question is not sufficiently detailed to be of great value. Gas- 
trointestinal studies were limited to history and physical examina- 
tion with occasional gastric analysis, biliary drainage or Roentgen 
ray studies. Since these were not routine no statistical analj'sis 
can be attempted. In 2 a diagnosis of visceroptosis was made. One 
obtained relief, the other no relief. Four suffered from a compli- 
cating colitis, 2 obtained relief and 2 none; 4 had gall bladder 
disease, of whom 1 was not relieved, 1 obtained fair results and 
2 were relieved without surgery. 

Nonallcrgic Factors. In Table 2, Column 1, we find listed, by 
number of times mentioned, the reason given by good-result cases 
for some persistence of their headache. In Columns 2 and 3 the 
same is recorded for the fair-result cases; Column 2 being the 
reasons assigned by patients, and Column 3 the e.xplanation reached 
independently b}'’ myself prior to receiving their reports. Columns 
4 and 5 provide the same information on those who obtained no 
relief. While some of these factors are more difficult to control 
than others, it is at once obvious that the more completely they 
cau all be rectified, the better will be the ultimate results. 

Character of the Skin Reactions. The interpretation of the skin 
reaction is probably the most important factor in obtaining results. 
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The author has emphasized elsewhere® the importance of attaching 
possilile significance to the borderline reaction and to the delayed 
positive. Had these types of reaction been ignored in this series 
the results would have been far inferior. 


Taht^e 2. — NoNALtBnGic Factors. 


Reasons niven 
for atCicks. 

Unknown 
Fatigue . 

Worry 

Excitement . 
Nervousness 
Constipation 
Catamenia . 
Strong light 
Sleeplessness 
Hunger . 

Exertion 
Eyestrain 
Thyroid deficiency 
Noncooperation 
Colitis 

Cholecystitis 
Tuberculosis 
Purpura 
Dust .... 
Tooth iniection 


In 7 Rood- 
rcsult 
cases. 

5 

1 

2 

2 

. S 
1 


In 11 fair cases. In 20 cases not relieved. 


" Ry Ry 

author, patient. 

4 1 


1 


1 

2 


.3 

1 


By"" ■ 

author, patient. 

11 3 

8 
4 
1 
2 
3 
1 
1 
1 
1 


1 

2 1 1 
1 1 
2 
1 
1 
1 
1 

1 

1 


I 

1 

1 


In 28 relieved cases the immediate skin reactions to the offending 
foods were positive in 10, being strongly positive in but 5. In 9 
they were borderline, in 5 barely suggestive and in 4 the immediate 
reactions were negative. The immediate reactions were definitely 
positive in only a little over one-third. 

The delayed reactions were read after 6 and 24 hours. In 3 of 
the 28 (10.5 per cent) the delayed reactions alone were positive, 
the immediate reactions having been negative. In 6 (21.4 per cent) 
the delayed reactions were the only definite positive ones, although 
the immediate reactions had been borderline or suggestive. In 10 
(35.7 per cent) none of the 3 readings, the immediate or the 2 de- 
layed, was stronger than borderline. 

Roughly, therefore, of those who were relieved, about one-third 
gave positive immediate reactions, one-third positive delayed reac- 
tions of diagnostic significance, and one-third gave no stronger 
than borderline reactions throughout,' which, however, were of 
diagnostic significance. 

It is of special interest to note that among IS who were not re- 
lieved, 8 or nearly half also gave positive reactions, 2 of which were 
strongly positii^e. One is tempted to conclude from this that even 
with those who received no relief from allergic therapy, allergy is 
probably actually playing a part. 
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Foods Responsible for Migraine. It is by now a matter of common 
experience that one may react positively by skin test to an allergen 
which will nevertheless not produce symptoms. In each case with 
the onset of treatment the patient was given a list of the positive 
and borderline reacting foods. One would expect that the patient 
would find that some of these foods produced sjTuptoms while 
others did not. This would be especially true with the borderline 
reactions. Table 3, Column 1, lists the foods whieh the patient 
was advised to avoid. Column 2 lists those foods which the patient 
subsequently reported as actually causing migraine. This second 
listing is decidedl 5 ’’ reduced. In all, 293 foods were listed for the 
patients on the basis of the skin reaction, and of these 140 were found 
responsible for symptoms. 



TabiiB 3. — Poods Causing Migraine. 








Discot'ered 







by patients, 





Positu'e 

Caused 

times 





reactors. 

trouble. 

mentioned. 

Wheat 




. 19 

19 


Rye . 




1 

1 


Barley 




1 

1 


Oat . 




3 



Rice . 




2 

1 

1 

Corn 




. 4 

2 


Cocoanut 




1 

1 


Pineapple 




1 



Onion 




. 6 

4 

0 

Asparagus . 




. 5 

2 


Banana . 




. 10 

5 


Ginger . 




7 

1 

1 

Pig . . . 




1 



Buckwheat 




1 

1 


Walnut . . 




2 



Pecan 




. 3 



Spinach . 




4 

1 


Beet 




4 



Turnip . 




7 

2 

2 

Cabbage 




6 

2 


Cauliflower 




4 

1 


Kohlrabi 




1 

1 


Brussels sprouts 



1 

1 


Mustard 




2 



Raspberrj- . 




2 

1 

1 

Strawberry . 




4 

2 

1 

Apple 




6 

3 

X 

Pear . 




0 

1 


Almond . 




3 

1 


Prune 



• • • 

2 



Cherry . 




! 4 



Apricot . 



• 

• • • 

2 

1 

o 

Peach 




. 5 

1 


Pea . . . 




. 13 

S 


Kidney bean 







Peanut . 




. 13 

9 


Blackeyo pea 







Lima beati . 







Bean 




! 13 

7 

o 

Lemon 




2 



Grapefruit . 




3 


X 
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Orange 


Grape 



Cottonseed ... 

1 

1 

Okra ... ... 



Cocoa 

12 

8 

Tea 

5 

1 

Celery .... 

. 10 

2 

Carrot 

. 10 

1 

Sweet potato 

4 

2 

Tomato 

5 

2 

Peppers 

2 

1 

Eggplant ...... 

1 

1 

Potato 

3 

1 

Coffee 

3 

2 

Squash 

6 

1 

Cantaloupe 

5 

2 

Watermelon 

1 

1 

Cucumber ..... 

1 


Lettuce ' . 

Animal Foods: 

G 

4 


Beef . 

Veal . 

Milk . 

Cheese 
Egg . 
Chicken 
Pork . 

Lamb 
Sea Foods: 

Crab 
Oyster 
Fish . 
Sardine 
Salmon 
Tuna 
Shad 
Miscellaneous: 
Whisky 
Acid foods 
Chicken liver 
Ice eream 
Sweetbread 
Candy 
Rabbit . 
Vanilla . 


Positive 

•cactors, 

4 


Caused 

trouble. 

1 


1 

2 

9 

1 

9 

G 

4 


9 

2 

4 

6 

2 


Discovered 
by patients, 
times 

mentioned. 

1 


1 


1 

1 


1 

2 

1 

2 


1 


1 

1 


2 

1 

1 

2 

8 

1 


It is interesting to note that two of the chief offenders, wheat and 
milk, consistently measured up to the significance attributed to 
them by the skin tests. The same was true with pork. This is for- 
tunate, since with wheat, milk and other foods eaten daily, the sensi- 
tization reaction furnishes a valuable aid toward their recognition. 

The most frequent foods causing migraine, in order of importance 
(Columns 2 and 3), were found to be wheat, milk, peanut, chocolate, 
pork, pea, bean, onion, egg and banana, with a wide scattering of 
other foods. Sixty-two different foods were found definitely to 
cause headaches. 
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It is reasonable to anticipate that with the attacks reduced in 
frequency and with the patient on the alert he will himself discover 
additional foods causing his migraine, foods which had failed to 
react positively on testing. Column 3 lists these foods which were 
discovered by the patient, who had been advised to keep a food 
diary with this end in view. It is interesting to note that, with few 
exceptions, the foods in this particular list are such as are eaten only 
occasionally and could, therefore, be more readily discovered. 

This is entire]3'' analogous to the author’s experience in a survey 
of 100 so-called nonallergic individuals, among whom were found 
15 who had in the past suffered from headaches which they attrib- 
uted definitely to certain foods. Here again the foods were such 
as are usually eaten infrequentlj'’ and their recognition was thereby 
greatly facilitated. Had each been sensitive to several foods, or 
had they been so unfortunate as to become sensitive to foods eaten 
regularly, they too would have become chronic migraine cases. 
But, the cause having been recognized, they have practised avoid- 
ance, are symptom free and are considered nonallergic. Of the 
IS, 1 each was sensitive to peppers, cabbage, peanut, chocolate, 
cheese and egg; 2 each to cauliflower, onion and candy and 3 to 
watermelon. 

The question of idiosyncrasy' to candy is of great interest. Brown® ' 
has concluded that carbohy'drate intolerance is a distinct factor in 
the causation of migraine. Many' carbohydrate foods contain 
protein moieties to which one may' be sensitive and which could 
explain apparent carbohy'drate intolerance. But can we say the 
same of candy? Eight patients in the author’s series found from 
experience that candy caused migraine. Could there be noncarbo- 
hydrate allergenic substances in their favorite candies? The author 
has no information as to the favorite candies, but it is of interest 
that of these 8 cases 2 were sensitive to chocolate, 1 to almond, 1 
to cocoanut and 1 to peanut. The remaining 3 had not been found 
sensitive to any' of the common ingredients of candies. This lca\'c.s 
the question in the air for the present, but strongly suggests that 
more thorough analy'sis might demonstrate that it is not the carbo- 
hy'drate of the candy' which is responsible for attacks. 

Proposed Method of Study of Migraine Cases. In concluding, the 
author whould like to present a program for the sy'stematic analysis 
of a case of migraine from the point of view of allergy'. 

1. Have a veiy comprehensive discussion with the patient, cover- 
ing the details of the sy'inptomatology, and careful questioning 
regarding other allergic manifestations in himself and in his direct 
family' inheritance. Where such other evidences of^ allergy arc 
demonstrated, tiie case should be studied with special^ intensity 
from the allergic point of view. There should be a listing of the 
frequency' with which different foods are eaten. Onion, cabbage 
and egg. for example, may be oaten only occasionally by one j)cr.son 
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but may be practically staple foods for another. After foods 
have been listed as to frequency, as daily, weekly, monthly or occa- 
sionally, a comparison of the lists with the stated periodicity of the 
attaeks may give suggestive information. Remember, however, 
in this connection that sensitization is usually multiple in the chronic 
allergic. The discussion with the patient should also cover non- 
allergic factors such as fatigue, worry, excitement, catamenia, eye 
strain, etc. 

2. Make careful sensitization studies in accordance with the 
latest approved methods, paying considerable attention to the 
borderline and delayed reactions. Two years ago a patient who 
had given 25 borderline reactions, and no strongly positive ones, 
informed the author that every one of the borderline reactors caused 
trouble. The autlior immediately suspected that suggestion was 
playing a part, although, knowing the patient, it was found difficult 
to believe. In view of the foregoing analysis, there was little 
doubt that she was correct. 

3. Have another discussion with the patient explaining the 
findings and their significance, outlining the program and insisting 
upon the absolute necessity of cooperation. The experience that 
male patients do better than females illustrates the value of coop- 
eration. One must be very positive in the outlining of the program. 
Eight years ago the author examined an asthmatic lady and, 
finding her sensitive to milk, advised that she eliminate this from 
her diet. She was not seen again professionally. A few weeks ago 
she said that during the last year she had left milk completely out 
of her diet and that she was now well. She remarked that now 
you could not make her touch a glass of milk, while up to a year 
ago she was so fond of it that she regularly drank many glasses 
daily. “But,” I said, “it was 8 years ago that I told you to avoid 
milk.” To which she replied, “I didn’t think you were really 
serious. If you had said 'positively, I should have done it then.” 

4. Instruct the patient in the keeping of a food diary, to discover 
other causative foods which failed to show up on testing. 

5. Make every effort to control nonspecific complicating factors, 
especially emotional and fatigue factors. 

6. This is most important: Insist upon the absolute necessity 
for periodic supervision, of diminishing frequency if the case is 
progressing satisfactorily, but with annual checkups over a period 
of years, in an effort to discover and remove new factors, both 
allergic and otherwise, as they arise. 

It is not the intention to imply in this discussion that every case 
of migraine is exclusively allergic. Migraine in the last analysis 
is but a symptom. But the author is firmly convinced that allergy 
is at least one factor in the vast majority of cases, and that with 
improved methods the results from allergic therapy, which are now 
most promising, will undoubtedly be still further improved. 
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Summary. The late results of the treatment of migraine from 
the standpoint of allergy are presented, on the basis of 63 cases, 
together with an analysis of the clinical data and the factors which 
seem to have influenced these results. A proposed method for the 
routine study of migraine cases is outlined. 
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COMPARATIVE ACTIONS OF SYMPATHOMIMETIC COMPOUNDS: 
THE CIRCULATORY AND LOCAL ACTIONS OF THE 
OPTICAL ISOMERS OF META-SYNEPHRIN AND 
POSSIBLE THERAPEUTIC APPLICATIONS.* 


By M. L. Tainter, M.D., 

ASSOCIATE PROFESSOR OF PHARMACOLOGY, STAKFORD UNIVERSITY SCHOOL OF MEDICINE , 

AND 

A. B. Stockton, M.D., 

INSTRUCTOR IN THERAPEUTICS, STANFORD UNIVERSITY SCHOOL OF MEDICINE, 

SAN FRANCISCO, CALIF. 


In a recent paper* we pointed out the high order of activity of 
racemic meta-synephrin (metahydroxyphenyI-l-methyl-amino-2- 
ethanol-1) as a pressor drug and its low relative toxicity, and sug- 
gested that it might have therapeutic value. Recently, we obtained 
the levo- and dextro-isoiners of this compound and its ketone, 
through the cooperation of Frederick Stearns & Co. The circulatory 
actions of these isomers have now been studied with the aim of 
determining their pressor efliciencies and mechanisms and some 
other actions, and of comparing them with the racemic mixture, 
previously reported.* The opportunity has also been taken to 
investigate various actions of meta-sjmephrin in human subjects, 
and to indicate its possible field of therapeutic usefulness. 

* Supi>ortcd in part by a grant from the Rockefeller Fluid Research Fund of the 
School of Medicine, Stanford University. 



TAINTER, STOCKTON; SYlVIPATHOI^niMETIC COMPOTINDS 066 

The racemic and dextro-conipomids and the ketone were used in 
the form of hydro chlor ids, while the levo-isomer was used as the 
tartrate and hydrochlorid. . In comparing the activity and dosage 
of the levo-compound with the others, a correction must therefore 
be made for the lower meta-synephrin content of the tartrate salt. 
The levo-meta-synephrin base was reported by the manufacturers 
to have an optical rotation of —55.33 degrees at 20° C., while the • 
dextro-base had +50.4 degrees. The dextro-base was, therefore, 
not entirely free of the levo-form. The corrected melting points 
were as follows: Levo-tartrate, 168° C.; dextro-hydrochlorid, 
141.8° C. ; racemic hydrochlorid, 142.2° C., and ketone hydro- 
chlorid, 224.6° C. 

Circulatory Actions. Cats. The control blood pressure and the 
pulse rate changes were recorded by the Usual methods in urethan- 
ized cats, atropin being previously injected to permit elicitation of 
full pressor responses. Levo-synephrin tartrate was injected intra- 
venously in doses ranging from 0.025 to 0.075 mg. per kilo, with 
resulting blood pressure increases of from 27 to 82 per cent. In 
9 cats, the ratio of pressor activity of this isomer to the activity of 
epinephrin was a median of 5.15, range from 2 to 10. When this is 
expressed in terms of the hydrochlorid salt the ratio becomes 4.3. 
The dextro-isomer was much less active, doses of 0.5 to 1.5 mg. 
per kilo intravenously giving blood pressure increases ranging 
between 21 and 72 per cent. The median ratio of activity to 
epinephrin of this compound was 184, with a range of from 50 to 
400. From these two ratios the racemic meta-synephrin would be 
expected to have an activity of about 8.5. The ratio of activity to 
epinephrin of the racemic, which was 5.6^ is greater than can be 
accounted for by an additive action of the two isomers. This 
might be interpreted as evidence of a sensitization occurring in the 
racemic mixture. However, this cannot be accepted unreservedly, 
since the sum of the average deviations of the individual ratios 
from the two means is about equal to the observed differences 
between the means. The differences found are therefore statistically 
unreliable. The ketone was rather weak and variable in producing 
rises of blood pressure. The ratios of activity to epinephrin ranged 
between 224 and 714, with a median of 433. This low activity was 
in keeping with that of the other ketones previously reported by 
one of us.2'2'^ 

The duration of the pressor response to the two isomers was 
similar to that of the racemic form described previouslj'^,! that is 
about 10 minutes. Constant responses were obtained to repeated 
injections if complete recovery of the blood pressure was allowed 
after each injection. The pulse rate was not altered by the levo- 
compound, but was increased an average of 10 per cent by the 
dextro-compound, and 14 per cent by the ketone. Since these cats 
were atropinized and had rapid pulse rates, the changes observed 
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do not necessarily indicate what the responses iniglit be under other 
conditions. 

In order to study the mechanism of the circulatory stimulation, 
the cats were cocainized by our usual technique.® ^This procedure 
increased the average pressor responses to a given dose of epinephrin 
from 32 per cent (control) to 59 per cent, i. e., almost doubled it. 
At the same time, the average control response to the dextro-isomer, 
or 34 per cent rise of blood pressure, was unaltered, and the average 
response to the ketone was practically unchanged (from 19 [control] 
to 17 per cent) by the cocainization. But with the levo-compound 
the effect was different; the average control rise was 47 per cent, 
before the cocain, and after cocain it was greatly increased, i. e., to 
78 per cent. That is, there was almost as much sensitization to 
this levo-isomer as there was to epinephrin itself. Such sensitization 
by cocain to a compound not containing the catechol nucleus is 
quite unique, since there is no other noncatechol compound known 
to us with similar reaction. It may be that the suggestion of a 
sensitized response of the racemic mixtiue, previously noted by us,^ 
may have been a true effect partially masked by the presence of 
the dextro-isomer. 

Ergotamin* was injected intravenously in an average dose of 
0.7 mg. per kilo, which sufficed to paralyze the sympathetic vaso- 
constrictors; the average control, or 48 per cent, rise of blood pressure 
after epinephrin was reversed to a fail of 21 per cent. The average 
control rise of 55 per cent after levo-meta-synephrin was decreased 
to an average rise of 21 per cent, but was not reversed. Similarly, 
the average pressor response to the dextro-isomer fell from an 
initial increase of 42 per cent to an increase of 30 per cent, and to 
the ketone, from an initial increase of 21 per cent to an increase of 
4 per cent. All the ketone responses were unusually variable, 
because of the low order of activity of this drug, and hence are not 
especially reliable. 

From the results obtained it is seen that the pressor actions of 
these meta-synephrin compounds were affected bj'’ either cocain or 
bj’^ ergotamin; but none of the compounds was both sensitized hy 
cocain and reversed by ergotamin, or was unaffected by both these 
alkaloids. Hence, these isomers did not act as pure sympathico- 
tropic, or as musculotropic, stimulants,® but rather were mixal in 
their actions, similarly to arterenol and some other compounds 
previously deseribed." 

Pah’cafe. To determine the possible clinical usefulness of the 
pressor effects of racemic meta-synephrin, this compound was 
administered by various routes to patients, the changes in blood 
pressure, pulse rate and symptoms, if any, being observed until 
recovery to the normal condition occurred. In 7 patients mtra- 

* Ergotamin was used in tlie form of Gynergcn-.'^.nndoz, l>y tl>o manu- 

facturer. 
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muscular injections of total doses of from 5 to 10 mg. caused prompt 
rises of systolic blood pressure, averaging 14 mm. for the 5-mg. dose 
and 36 mm. for the larger doses. The diastolic pressures were also 
increased, but to a lesser degree, average^ 23 mm. The pressor 
response began in 4 minutes, reached a maximum in 9 minutes, and 
required an average of over 45 minutes for return to the control 
level. Thus, there was a very persistent vasomotor stimulation. 
During the height of the rise of blood pressure, the pulse rate 
was slowed moderately, as would be expected from the action on 
the vagus. 

The same dosages of meta-synephrin were injected subcutaneously 
in 14 patients. The average maximum systolic rise for the entire 
group was 30 mm., and the diastolic rise, 13 mm. The rises of 
blood pressure began in 8 minutes, reached the peak in 20 minutes, 
and returned to normal after 80 minutes. The vasomotor stimu- 
lation after subcutaneous injection was therefore not quite as 
prompt as after intramuscular injection, but was almost as great 
in degree and about twice as persistent. It is obvious, therefore, 
that this drug, in the doses injected, is capable of producing well 
marked and sustained rises of blood pressure. It might, therefore, 
be a desirable remedy in those conditions requiring circulatory 
stimulation, such as collapse, hemorrhage, accidents of anesthesia 
and spinal anesthesia, etc. There were no obvious deleterious 
effects from the doses employed, except possibly in 2 or 3 of the 
patients, who had especially marked circulatory responses, in whom 
there was precordial discomfort at the height of the blood pressure 
rises. Such discomfort is a common accompaniment of the pressor 
responses to epinephrin and ephedrin, and is not peculiar to meta- 
synephrin. 

The responses to oral administration of the racemic compound 
were determined in 15 patients at bed rest, who received the required 
doses in capsules. The minimal effective dose was about 120 mg., 
or approximately 2 mg. per kilo. The maximum dose administered 
was 300 mg. or 4.1 mg. per kilo. Throughout this range of doses 
there was some variation in the degree of pressor responses in indi- 
vidual patients, as might be expected. However, the systolic pres- 
sure increased an average of 23 mm., for the entire group of patients, 
and the diastolic, 14 mm. Thus there was an increase in pulse 
pressure at the time of the maximum pressor response, but the 
pulse rate compensated for this increased by a slowing of IS beats 
per minute (average). Calculation of the cardiac output by the 
formula of Liljestrand and Zander’ showed that there was an 
average maximum decrease of 21 per cent in cardiac output, due 
entirely to the greater degree of slowing. The highest rise of blood 
pressure observed was 89 mm., which occurred 2 hours after the 
administration. The onset of the pressor response was usually 
prompt, the peak occurring after about 30 minutes. At the end of 
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2 hours the blood pressure was still elevated 11 mm. (average), hut 
some very persistent elevations lasting over 5 hours were obtained. 
Hence, the pressor response was of fairly long duration. 

An especially noteworthy result was the absence of general symp- 
toms during even the highest elevation of blood pressure. The 
most marked symptom observed was little more than an awareness 
of increas^ cardiac activity, so that, for all practical purposes, it 
can be said that this drug was free of the unpleasant side-actions 
characteristic of ephedrin. 

Levo-meta-sjmephrin hydrochlorid was also tested by oral admin- 
istration. The initial dose was half that of the racemic compound, 
but this dose was increased in successive groups of patients until a 
pressor response was obtained comparable to the average response 
of the group who received the racemic compound. It was found 
that 2 mg. of the levo-compound per kilo, or from 120 to 140 mg. 
total, gave the same average pressor curve as about 3.5 mg. of the 
racemic compound. That is, the racemic compound was somewhat 
more active than would be expected from its levo- content. The 
relative activitj'- of these two isomers given orally in man therefore 
agrees with that observed after intravenous injections in cats, 
described above. The results with oral administration may be 
summed up by saying that from about 200 to 300 mg. of the racemic 
sjmephrin, or from about 120 to 140 mg. of the levo-sjmephrin, 
may be given by mouth with the expectation of producing a well 
marked rise of blood pressure which may persist for over 2 hours. 
This vasomotor stimulation is accompanied by either no symptoms 
at all, or much less distm'bance than would be caused by an equi- 
pressor dose of either epinephrin or ephedrin. Meta-sjmephrin, 
therefore, has definite clinical pressor actions, which may be of 
therapeutic value when the drug is given orally, similar to, but 
more persistent than, when it is injected. 

Antichcmoiic Effects in Rabbits. Epinephrin, tyramin, and some 
other compounds® have the power partially or completely to prevent 
local inflammatory edemas. In the present study we determined 
the anti-edemic actions of meta-synephrin by observing its effects 
on the degree of swelling and the time of development of cliemosis 
after the application of mustard oil to the conjunctiva in rabbits. 
Solutions of mustard oil, ranging in strength from 5 to 100 per cent, 
were made in olive oil. Each of 11 rabbits received 2 drops of a 
given concentration in one conjunctival sac and the progress of the 
responses was recorded until recovery set in. After an interval of 
several days each animal was given 2 subcutaneous injections, 

2 hours apart, of 5 mg. per kilo of levo-meta-synephrin. "With the 
first injection the same number of drops of the same solution of 
mustard oil as used for the control was dropped in the previously 
untreaterl eye. The responses were then compared with the control 
to determine whether the meta-sjmephrin modified the course of 
the reaction. 
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In the 6 rabbits that received concentrations of from 30 to 100 per 
cent mustard oil, there was only a slight inhibitory effect of the 
drug on the chemosis. In 4 of these rabbits the effect was indicated 
by a small, but definite, decrease in the degree of swelling, or a 
delay in the development of the maximum response. In the other 
2 rabbits the conjunctival responses were about the same as in the 
controls. These concentrations of mustard oil were sufficiently 
strong to produce a severe degree of irritation, which would require 
a very powerful antagonist; but meta-synephrin was almost ineffec- 
tive. In the 3 rabbits receiving the weaker concentrations of mus- 
tard oil, namely 5, 10 or 20 per cent, an antagonism was clearly 
demonstrable. Meta-synephrin delayed the development of chem- 
osis from 1 hour (time for maximum effect in controls) to 3 hours, 
and decreased greatly the degree of swelling. With the 5 per cent 
concentration of mustard oil, the meta-synephrin completely pre- 
vented the chemosis. Therefore, meta-synephrin exerted a defi- 
nitely antagonistic action on the milder degrees of chemosis. 

Topical Applications in the Human Nose and Throat. Because of 
its power to constrict bloodvessels, a possible therapeutic field for 
usefulness of meta-synephrin would be for local application in the 
nose and throat to shrink congested mucosse, relieve turgescence 
and facilitate drainage. Epinephrin and cocain have been estab- 
lished as useful agents for these purposes for many years. Epineph- 
rin, however, is apt to cause an increase in swelling after the initial 
period of vasoconstriction, and the use of cocain has serious draw- 
backs, such as the possibility of addiction, and the unpleasant or 
dangerous systemic reactions which may follow its use. In the 
last few years ephedrin has sprung into prominence for these local 
uses. However, there are also several disadvantages in its local 
effects, such as the almost universal production of pain and irri- 
tation, with secondary swelling and engorgement, and the occa- 
sional unpleasant systemic reactions. Recently we suggested the 
use of para-sjmephrin locally in the nose and throat,® as a result of 
studies in the Stanford Division of Oto-rhino-laryngology. This 
compound was as effective, in appropriate concentration, as pre- 
viously used drugs, and was definitely less irritating than ephedrin. 
Since 7n.eta-synephrin has 21 times the pressor (vasoconstrictor) 
activity of the para compound,^ it seemed desirable to test its local 
actions upon the nasal mucosse. 

Solutions of 0.5, 1 and 2 per cent were made in a physiologic 
saline solution containing 0.05 per cent chlorbutanol as a preserva- 
tive. These solutions were instilled, sprayed or applied on a pack 
into one nasal cavity, while the other side was similarly treated with 
a 3 per cent solution of ephedrin as control. It was found that the 
0.5 per cent concentration of meta-synephrin produced a good con- 
striction in 2 minutes, indistinguishable from that of the 3 per cent 
ephedrin. This constriction lasted 2| hours, or | hour longer than 
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the ephedrin. With the 1 per cent solution the constriction was 
maximal, occurred within 1 to 2 minutes, and persisted up to 
4 hours, or about double the duration of ephedrin action. Use of 
the 0.5 and 1 per cent concentrations was accompanied by no 
detectable irritation or sjmiptoms. A 2 per cent solution acted in 
4 minute, with a 4-hour duration, but with slight irritation.* These 
results indicate that the meta-synephrin, in 1 per cent strength, 
cause intranasal shrinkage as much as, or more than, a 3 per cent 
solution of ephedrin, and apparently without irritation. Thus far 
we have seen no deleterious effects from its use, and no reactions, 
either systemic or local, so that it would appear to have a definite 
advantage over ephedrin for topical applications. As compared 
with para-synephrin, the 1 per cent meta-sjmephrin gives a more 
complete shrinkage than the para-compound in stronger solutions, 
and -would therefore be the drug of choice. Observations along 
these lines are being continued and will be reported elsewhere in 
due time. 

Use in Infiltration Anesthesia. Another use for the vasoconstric- 
tor action of meta-sjmephrin might be as an adjuvant to local 
anesthetics in infiltra-tion anesthesia. An indication of the possible 
usefulness of the compound was obtained by testing the power of 
various strengths of meta-synephrin to prolong the effects of pro- 
cain. For this purpose 1 per cent procain solutions were made up 
so as to contain levo-meta-synephrin in 6 different concentrations, 
ranging between 0.01 per cent and 0.2 per cent. Higher concentra- 
tions of meta-syneplmn were not tried since even with 0.2 per cent 
a full systemic dose would be con-tained in only 5 cc. of the anes- 
thetic mixture. As controls, 1 per cent procain alone, 1 per cent 
procain with 0.001 per cent or 0.002 per cent epinephrin, 0.002 per 
cent epinephrin alone, 0.2 per cent levo-meta-synephrin alone, and 
physiologic saline solution were used. Two-tenths of 1 cc. of each 
of the 12 solutions was injected with aseptic precautions into sepa- 
rate squares marked off on the skin of the forearm of a subject. 
The appearance of a wheal was considered as good e'\ndence of a 
satisfactory injection. Each injected area was tested for anesthesia 
at brief intervals until sensation returned to normal. The subject 
on whom the observations were made, and who had, of course, to 
judge whether anesthesia was present or not, was kept in ignorance 
of the particular solution injected in each area. Several such experi- 
ments were carried out on 3 subjects; the accompanying table shows 
the average times of duration of anesthesia with each solution. 

It may be seen from this tabulation that procain alone produced 
a local anesthesia lasting an average of 25 minutes,^ while the other 
control solutions gave more transient cfiects. l\ith the procain- 
meta-synephrin mixtures, duration of anesthesia was about doubled. 

* -Wc arc indebted to Drs. G. I. Roljcrts and F. W. Eordon for tlicse 

observations. 
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There was, liowever, no increase in efficienc}'^ witJi the stronger 
solutions of the meta-syneplirin, so that apparently even the weak- 
est concentration tested produced the maximum effect obtainable 
from such a mixture. By contrast the weaker epinephr in-pro cain 
solution (0.001 per cent) gave a duration 3 times that of the procain 
alone, and the stronger epinephrin solution (0.002 per cent) gave a 
duration 5 times as great. It is, therefore, apparent that the 
.synephrin has power to enhance procain anesthesia, but is weaker 
than epinephrin in this respect. The main advantage of the syneph- 
rin would appear to be that it is stable in solution and, hence, 
could be used in the ready-made anesthetic solutions, instead of 
requiring addition just before use, as is the case with epinephrin. 


Table 1. — Average Duration- of Anesthesia. 
Solution used. 


Duration in 
ininutps. 


Physiologic saline solution 

1-m-synephrin, 0.2 per cent 

Epinephrin, 0.002 per cent 

Procain, 1 per cent 

Procain, 1 per cent + 1-m-synephrin, 0.01 per cent . 
Procain, 1 per cent -f 1-m-synephrin, 0.025 per cent 
Procain, 1 per cent + l-m-synephrin, 0.05 per cent . 
Procain, 1 per cent -|- 1-m-synephrin, 0.075 per cent 
Procain, 1 per cent + 1-m-synephrin, 0.1 per cent 
Procain, 1 per cent + 1-m-synephrin, 0.2 per cent 
Proc.ain, 1 per cent + epinephrin, 0.001 per cent 
Procain, 1 per cent + epinephrin, 0.002 per cent 


8 

11 

20 

25 

50 

41 

42 
49 
52 
44 
72 

133 


Effect on Blood Sugar. One of the actions of epinephrin, or of 
epliedrin, is to raise blood sugar, which may be of value in combat- 
ing hypoglycemic conditions. Tests were made to determine 
whether meta-synephrin shared this property. Three patients were 
injeeted with 7.5 mg. and 2 with 10 mg. of racemic meta-synephrin, 
subcutaneously, after a 12-hour starvation period. Blood samples 
were taken at |-hour intervals for 3 hom's. An average blood 
pressure rise of 30 mm. resulted from the injections and lasted an 
average of over 100 minutes. But in none of the patients was there 
the slightest rise of blood sugar during the 3-hour period of obser- 
vation. Dr. M:^rron Heyn has informed us in a personal communi- 
cation that 6 mg. of the drug per kilo subcutaneously will produce 
increases of blood sugar of about 40 mg. per cent in rabbits. Since 
the dosage of 0.15 mg. per kilo used in our patients approached the 
maximum desirable from the standpoint of the circulation, it is 
apparent that the dose required for hyperglycemia, as seen in the 
rabbit, would be too great for use clinically. Therefore, it may be 
concluded that, from the therapeutic standpoint, meta-synephrin 
cannot be of use for its effect on the level of blood sugar. 

Influence on Allergic Reactions.* Anaphylactic Shock. In order 
to test the power of meta-synephrin to antagonize severe anaphyl- 

indebted to Drs. Samuel II. Hurwitz .and A. L. Wessols of the Stanford 
Allergy Cbnic for the observations described in this section. 
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actic shock, e^eriments were made on sensitized guinea pigs. 
Eight guinea pigs were sensitized by injecting horse serum 3 weeks 
previously. On the day of the test, 3 animals were given 3 mg. per 
kilo, and 5, 14 mg. per kilo of racemic meta-synephrin, intramuscu- 
larly. ^ From 15 to 30 minutes later, they were given an intravenous 
shocking-dose of the antigen. Of the 8 guinea pigs, 6 (75 per cent) 
died within 10 minutes after the injection of the antigen, the lungs 
at autopsy showing the typical distention of fatal anaphylactic 
shock. The 2 remaining animals showed severe symptoms, but 
recovered. In several control series of guinea pigs, treated in the 
same way except for the meta-synephrin, the percentage mortality 
ranged from 65 to 80 per cent. Therefore, meta-sjmephrin was not 
effective in diminishing the mortality, or the symptoms, of anaphyl- 
actic shock in guinea pigs. 

Asthma and Urticaria. Further tests were made on allergic reac- 
tions in 5 patients. In 3 of these, spontaneous attacks of asthma of 
the typical allergic tj^e were present, associated vith a previously 
demonstrated specific sensitivity to certain antigens. The other 
2 patients had the same type of sensiti\aty, but their asthmatic 
attacks and mticaria had been induced by the injection of specific 
antigens during the course of a desensitizing treatment. The dosage 
of racemic meta-sjmephrin used varied from 10 mg. as a single dose 
to 2 doses of 20 mg. each, all being given intramuscularly. In 
none of these cases was the bronchospasm or urticaria ameliorated 
to a perceptible degree by the meta-sjmeplu'in. However, epineph- 
rin, injected subsequently, promptly terminated the attacks in the 
usual manner. Apparently, therefore, meta-synephrin lacks the 
power to antagonize the symptomatic manifestations of anaphyl- 
actic shock in patients. This might have been predicted from the 
results recently obtained by Dr. Martha James, in tliis laboratory 
(to be published later), namely, that meta-synepbrin failerl to 
relieve the bronchospasm induced in perfused guinea pig lungs by 
tjqjical bronchoconstrictor drugs. Thus there is no satisfactory 
experimental basis for using meta-sjmephrin in allergic conditions, 
unless it might act as a circulatory stimulant in case of collapse. 

Discussion. The results described have established a number of 
interesting facts. From a fundamental standpoint, one of the most 
intriguing of these is the demonstration of cocain sensitization to the 
pressor action of levo-meta-synephrin, and a failure to do so to that 
of the dextro-isomer. Inasmudi as these differences are qualitative, 
and probably not merely quantitative, here is a situation where 
optical isomerism modifies the fundamental nature of a pressor 
response, and not just its degree of intensity. This is contrary to a 
common conception of the relation of cliemical structure to the 
pharmacologic action of such compounds, name!}', that the chemical 
radicals determine the mechanisms of their actions. It has been 
previously pointefl out by one of us that tissues show pronounced 
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selectivity of response to optical isomers, in the group of sympa- 
thomimetic amines^ and in the cocain^® group as well. The demand 
of the tissues that levo-isomerism be present, if maximum pharma- 
cologic activity is to be obtained, stands as a challenge to the 
chemist to supply the chemical basis for such selectivity. Studies 
directed toward the solution of this problem would be of great 
importance for understanding of the cause and nature of direct 
tissue responses to drugs, and even of the indirect responses from 
stimulation of the nerves themselves. 

Of interest from the therapeutic standpoint is the high order of 
circulatory stimulant (pressor) efficiency of meta-synephrin, whether 
the drug is given subcutaneously, intramuscularly or orally. At 
present there is no other available compound which, when injected 
in the small dose of 10 mg. or less, will produce clinically a sustained 
rise of blood pressure, such as was observed by us. Small doses of 
epinephrin will produce similar rises, but they are less sustained. 
We have previously shown^ meta-synephrin to have a margin of 
safety 8 times that of epinephrin in equipressor doses, or 45 times 
the margin when figured from the absolute weight of the drugs, 
Ephedrin will produce a rise somewhat longer in dm*ation, but 
requires at least 5 times the dose; it has deleterious side actions on 
the heart,” its admmistration cannot be repeated freely, and it is 
apt to cause unpleasant symptoms. None of these objections hold 
for the meta-synephrin. Postpituitary extract will produce a rise 
of blood pressure similar in height and duration to meta-synephrin, 
but pituitary induces a complicating coronary spasm” and cannot 
be used repeatedly. It would seem, therefore, that racemic or levo- 
meta-synephrin would be especially valuable in those conditions 
requiring maintenance of adequate levels of blood pressure, as in 
spinal anesthesia, operations, shock and collapse with circulatory 
failm’e. 

The other valuable clinical application of the drug should be as 
a topical agent in the treatment of congested or turgescent mem- 
branes in the nose and other suitable regions. The property of 
shrinking these membranes is not peculiar to meta-synephrin, but 
is shared by many compounds. However, this new drug seems to 
cause the shrinkage with a minimum or no side actions or symptoms. 
Therefore, in the opinion of our clinical colleagues, who have critic- 
ally evaluated its merit by parallel controls, it would seem to be 
■ definitely superior to epinephrin and ephedrin. 

Consideration should also be directed to the comparative merits 
of meta-synephrin and the para-isomer previously studied by us.^-® 
The conclusions from those studies were that para-synephrin could 
increase blood pressure in patients when it was injected intramus- 
cularly in doses of 200 mg. or more. Meta-synephrin, by comparison, 
produces equally high and more persistent rises with 10 mg. doses! 
Subcutaneous and oral administrations of para-synephrin were inef- 

VOL. 183, NO. C>. — JUNE, 1933 29 



842 TAIAT'ER, STOCKTON; SYilPATIIOAIlMETIC COMPOUNDS 

fective.^ With the meta compound, subcutaneous injection is almost 
as efficient as is the intraniuscular, and oral administration pro- 
duces excellent rises, which are lacking completely M*ith the para- 
isomer. Both are superior drugs for local application in the nose, 
the meta-compound producing an equal degree of action, but in 
lower concentrations. It follows that meta-sjmephrin possesses all 
the desirable clinical actions of para-synephrin, and to a greater 
degree, together with certain advantages. Therefore, it may replace 
the para-compound completely as a therapeutic agent. 

Conclusions. 1. The levo- and dextro-isomers of meta-synephrin 
(meta-hydroxyphenyl-l-methylamino-2-ethanol-l), the racemic mix- 
ture, and the ketone were studied as to their pharmacologic actions 
and possible therapeutic uses. 

2. All these compounds raised the blood pressure when gi^'en 
intravenously to ataopinized cats, the ratios of activitj' of the 
hydrochlorid salts to epineplnrin hydrochlorid being: levo-isomeric 
4.3, racemic 5.6, dextro-isomeric 184, and the ketone 433. 

3. The pressor responses to levo-meta-sjmeplrrin were sensitized 
by cocain, whereas the responses to the other compounds were 
xmaffected. Paralysis of the sympathetic vasoconstrictors by ergot- 
amin, which resulted in reversal of epinephrin action, decreased but 
did not similarly reverse the pressor responses to the meta-synephrin 
compounds. The combined results in cocainized and ergotaminizccl 
animals showed that these meta-synephrin compounds did not 
exert pure sympathicotropic actions as does epinephrin. 

4. In patients, doses of from 5 to 10 mg. pf racemic meta-syneph- 
rin hj’’drochIorid, injected intramuscularly or subcutaneously, caused 
persistent rises of blood pressure, without serious or unpleasant side 
actions. Oral administration of the levo-compound or racemic 
mixture in total doses of from 120 to 140 and 200 to 300 mg., 
respectively, caused increases in blood pressm’e, which were well 
sustained for 2 or more hours. 

5. IMeta-sjmephrin has a slight antichemotic action when given 
subcutaneously in large doses to rabbits. 

6. Applied locallj’’ in the nose and throat, meta-sjmephrin proved 
to be a valuable decongestive drug, since it promptly reduced 
swelling and edema nuthout irritation or after effects. 

7. ^Mien added to procain solutions in maximum concentrations, 
meta-synephrin doubled the duration of local anesthesia produced, 
whereas epinephrin trebled it. ' 

8. jNIeta-synephrin had no demonstrable effects on the level of 
blood sugar, allergic reactions and bronchospasms in experimental 
animals or patients. 

9. The main field for clinical usefulness of meta-synephrin would 
seem to be as a systemic circulatorj’’ (pressor) stimulant, and as a 
locally acting vasoconstrictor on mucous membranes, as in the nose. 
For these purposes the racemic and levo-meta-synephrins should 
be of practically equal value, if iisctl in equivalent dosage. 
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10. Meta-synephrin has all the demonstrated therapeutic actions 
of para-synephrin and to a higher degree, with the added advantage 
of being effective orally; therefore, it should be able to replace the 
para-synephrin as a medicinal agent._ 
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BLOOD PRESSURE IN YUCATECANS. =>= 

By George M. Saunders, M.D., 

SPECIAL MEMDER OF THE IKTERNATIONAL HEALTH EOAKD, 

KINGSTON, JAMAICA. 

Blood pressure levels have long been used as an index of health 
or disease. Certain levels have been evolved as standards for 
normal pressures, and readings above and below these levels are 
regarded as abnormal. Many things have been shown to influence 
blood pressure levels, but nearly always these factors have been 
within the individual himself, for example, the vascular and cardio- 
renal efficiency or the normal or abnormal functioning of the endo- 
crine glands, and but very little account lias been taken of the 
environmental factors. A study of the influence of environment 
might lead to a more thorough understanding of some of the undei- 
lying causes of abnormal blood pressures. 

It has long been the general impression that in tropical environ- 
^ ments the general level of blood pressure is lower than in tem- 
perate or cold regions. While on a medical expedition to Yucatan 
during the summer of 1931, the author had the opportunity of raak- 

The observations on which this paper is based were made during the summer 
of 1931 by the ‘ Third Medical Expedition to Yucatan," which was organized by the 
Department of Tropical Medicine of Harvard University and which worked imder 
the auspices of the Carnegie Institution of Washington. The data will be more fully 
presented in a volume entitled, "The Peninsula of Yucatan. Medical, Biological, 
Meteorological, and Sociological Studies,” by George Cheever Shattuck, cl ah, which 
is to be publislied by the Carnegie Institution of W.ashington. In the same volume 
will be presented other data on blood pressure gathered independently in Yucatan 
by Shattuck. 
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ing a large number of blood pressure readings on Yucatecans of 
all ages. 

_ As used in the text, the name Maya refers to that tribe of Indians 
living in Yucatan; Mestizo to a male of mixed blood, usually Mayan 
and Spanish, and Mestiza to a female of the same racial mixture. 

An enormous mass of material, statistics, tables and curves may 
be gathered from the literature on blood pressure readings, but it 
is very difficult to correlate the readings from different observers 
and to arrive at any definite standard for comparison. In fact, 
standards of normal seem to vary considerably in various parts of 
the world, dependent on certain environmental influences, and 
what would be a distinct hypotension in one locality would not be 
considered so in another. 

Method of Collecting the Data. A Tycos sphygmomanometer of 
the spring type was used vnth a standard 12-cm. wide arm band. 
This was checked against a mercury column before and after the 
data were secured and a small corrective figure added. Practically 
all the readings were taken by one observer, with the patient in 
each case seated in a chair with the arm about on a level with the 
heart. Some of the patients were perfectly healthy individuals, 
while most of them had a variety of complaints. They represent 
the sick as well as the healthy. The systolic reading was taken 
at the appearance of the first sound, and the diastolic at the change 
in tone. 

Observations. Readings were reported on 1066 Mayas and 
Mestizos, aged 15 years and over. These figures are massed and 
grouped in Table 1. Table 2 gives the blood pressure distribution 
by pressures for both races and sexes. 

Table 1. — Avebagbs of Systolic, Diastolic and Pulsk PitEsscnEs on MaYas 
AND Mestizos of Both Sexes Over 15 Years op Age. 

Based on lOGG Cases. 


Ages. 15 to 19. 20 to 29. 30 to 39. 40 to 49. 50 to 59. 60 to 69. 70 to 70. SO to S9. 

Average systolic 112.0 112.4 119.4 122.5 130.7 132.6 132.1 132.3 

Average diastolic 70.2 71.7 75.6 75.0 75.3 73,3 70.0 iS.4 

Average pulse 41.8 40.7 43.8 47.5 55.4 69.3 Cl. 3 53.9 

Number of cases 122 292 267 184 123 01 24 3 

Consolidated Averages /of All Ages. 

Both BC-ies. Mato. Females. 

Systolic 119.9 115.7 123.3 

Diastolic 73.5 71.5 /4.8 

Pulse 4G.4 44.2 47.5 


It will be seen that in the consolidated group 68.4 per cent of all 
readings fall between 100 and 130 mm. of mercury, and that in the 
same range there were 59.6 per cent of the male Mayas, 69.7 per 
cent of the female Mayas; 66.5 per cent of the Mestizos and 72 per 
cent of the Mestizos. 

Regarding 150 mm. as the upper limit of normal systolic pres- 
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sure, it will be seen that there were 6 per cent above this limit in 
the entire group. Within this group were: Maya males, 3.5 per 
cent; Maya females, 8 per cent; Mestizos, 2.8 per cent; Mestizas, 
7.3 per cent. 


Table Z.-tDisthibution of Systolic Blood Pressures op Mayas and Mestizos 
' OP Both Sexes of Over 15 Years op Age. Based on 1060 Cases. 
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70. 

SO. 

00. 

100. 

110. 

120. 

130. 

140. 

150. 

160. 

Number of cases 

6 

22 

72 

212 

279 

237 

106 

68 

32 

32 

Per cent of total 

0.6 

2.1 

6.7 

19.9 

26.2 

22.3 

9.9 

6.2 

3.0 

3.0 

Dislrihulion of Syslolic Pressures for Maya Males: 

f4S Cases. 



Number of cases 

3 

10 

17 

32 

29 

24 

17 

6 

2 

3 

Per cent of group . 

2.1 

7.0 

11.8 

22.5 

20.4 

16.7 

11.8 

4.2 

1.4 

2.1 

Dislrihulion of Systolic Pressures for Maya Females: SSB Cases. 


Number of cases 

0 

1 

10 

71 , 

95 

67 

28 

27 

17 

10 

Per cent of group . 

0 

0.3 

5.0 

21.3 

28.4 

20.0 

8.4 

8.0 

•5.1 

2.9 

Distribution of Syslolic Pressures for Mestizos (Males): 2Ji6 Cases. 


Numbe'r of cases 

3 

10 

23 

53 

55 

55 

26 

13 

1 

6 

Per cent of group . 

1.2 

4.1 

9.4 

21.7 

22.4 

22.4 

10.7 

5.3 

0.4 

2.4 

Distribution of Syslolic Pressures for Mestizos (Females) ; S^S Cases. 


Number of cases 

0 

1 

13 

56 

100 

91 

35 

22 

12 

13 

Per cent of group . 

0 

0.3 

3.S 

16.3 

29.2 

26.5 

10.2 

6.4 

3.5 

3.8 


Thus, the female systolic pressures average several points higher 
than those for males. There are more females in the abnormally 
high pressure groups and more males having systolic pressure below 
100 mm. In these low groups were 20 per cent of Maya males and 
only 5.9 per cent of Maya females; 14.7 per cent of Mestizos and 
only 4.1 per cent of Mestizas. 

Comparison With Standards Elsewhere. Tables of blood pressure 
figures are of value only in comparison with blood pressure figures 
which may be considered as a standard. Certain observations may 
be quoted from North America to give a temperate zone standard, 
and others from various places to give a tropical zone and Oriental 
standard. 

Woley has given the variation of systolic blood pressure in 1000 
cases in the United States. His average for males was 127.5 mm. 
and for females 120 mm. His readings were taken by palpation 
which would make them 3 to 5 points lower than if taken by auscul- 
tation. 

Norris quotes a table of blood pressure averages made by Dr. J. 
W. Fisher of the Northwestern Mutual Life Insurance Company, 
in whieh the averages are given for 64,574 presumably healthy 
adults. The systolic average was 123.2, diastolic 80 and pulse 
pressure 43.2. 

Symonds gives the blood pressure findings in 150,419 males. 
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accepted life' insurance risks and in 11,937 females, aceepted life 
insurance risks. His average for males of all ages ivas 127.6 mm. 
systolic; S3.5 mm. diastolic and pulse 44.1 mm. 

Alvarez gives the average figures for 14,934 men and women 
students of all ages, 16 to 40 years. The men average 128.9 mm. 
systolic and the women 117.3 mm. systolic. These represent a 
rather highly specialized social group and it is questionable whether 
the figures could be considered as standards for a population as a 
whole. 

Barach and hlarks give the blood pressure distribution figures in 
742 adult males between 15 and 30 years of age. The table of 
figures follows later. 

Donnison has given the blood pressure findings in 1000 East 
African natives. His table of figures will appear later. 

Hudson and Young have shown the distribution of systolic blood 
pressures in 1056 Arabians. 

Ashford and Dowling have analyzed the blood pressure findings 
in 250 patients in Puerto Rico, and determined the average systolic 
pressure for males as 114.3 mm. and for females 120.1 mm. 

Torgerson has recorded the blood pressure findings in 100 con- 
secutive hospital patients in Puerto Rico. The average systolic 
pressure was 120.2 mm., diastolic 73.8 mm. and pulse pressure 46.4 
mm. 

Chamberlain has presented the averages of blood pressures of 
American soldiers living in the Philippines as 115 mm. systolic for 
18 to 30 years of age, and 118 mm. systolic for over 30 years of age. 

Foster made a record of blood pressures of foreigners and Chinese 
in China. His figures Avill be given later. 

An attempt will be made to correlate the observations of these 
various authors and to compare them with our observations made in 
Yucatan. The easiest way to do this will be to group the figures 
from various places in tabular form. 


Table 3.— Average Systolic Blood Pbessube Acoobding to Various Authors. 


Author. j 

Place. 

1 

Ages. 

i 

Sex. 

Race. 

No. ot 
cases. 1 

1 Sys- 
1 tolio. 1 

1 1 

Dias- j Pulse, 
tolic.j 

Woloy . . ! 

u. s. 

15-00 

M 

1 

Amor. 

1,000 

127.5' 


1 



F 



120.0 

1 

Norris , 

u. s. 

15-00 

Doth 

U 

04,574 

123 2 

80.0*43.2 

Svnionrls 

u. s. 

15- 

M 

ll ‘ 

150,419 

127 0 

83.5 44.1 

Alv'arez . 

u. s. 

10-10 

M 

« 

0,000 

128.9 





F 


S,931 

117.3 

1 

.iVshford . 

Puerto Rico 

15- 

M 

P. R. 

250 

114.3 

1 




F 

<< 


120.1 

' 1 

TorKOrson . 

1 « o 

All 

Botli 

« 

100 

120.2 

1 73.8:40.4 

Chiimberlaiu 

i Philippines ; 

18-30 

M j 

Amer. 

1,000 

115.0 




i over 30 

M 


\ .... 

IIS 0 


Saunders 

Yucatan 

1 15- 

Both 

Yiicnterauj 1,000 j 119 0 

1 

1 ,'■( . o 4 0 . 4 
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Table 3 groups some of the consolidated averages from various 
authors. It shows the average for the Yucatecans to be from 4 to 
8 points lower than the averages from the United States. ^ Table 4 
compares averages by age groups. This table of figures indicates 
that in the lower age groups the average Yucatecan systolic pres- 
sures are appreciably lower than those given for the United States. 
In the age groups above 50 years, however, the Yucatecan pressures 
tend to equal the figures from one source. 


TabiiK 4.— AvEnAGB Systouc Blood Phessures by Age Groups: 
Various Authors. 


Age groups. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

15 to 19 ; 



123.5 

117.1 

123.1 

107.0 

. • • 

112.0 

20 to 24: , 
25 to" 29 . 

! ! 122 

124.2 

124.5 

120.5 

121.6 

122.8 

126.4 

110.1 

115.0 

112,4 

30 to 34 . 
35 to 39 . 

! ! 127 

125.1 

125.3 

122.1 

122.8 

126.1 

125.5 

114.5 

IIS.O 

119.4 

40 to 44 . 
45 to 49 . 

. . 130 

126.4 

128.2 

124.1 

125.5 

118.3 

113.2 

119.5 


122.5 

50 to 54 . 
55 to 59 . 

. 132 

130.2 

133.5 

127.7 

130.3 

109.8 

106.6 

124.8 


130.7 

60 to 64 . 
65 to 69 . 

. . 138 

1.35.2 

132.5 

105.8 

121.4 


132.7 

70 to 74 

75 to 79 . 







132.1 

80 to 84 

85 to 89 . 







132.3 


1. Woley's figures for 1000 Americans. 

2. Symonds’ figures for 150,000 American males (last figure for ages CO and over). 

3. Norris-Fisher’s figures for 04,000 Americans (age groups 16 to 17, IS to 22, ,23 to 

27, etc.). 

4. Donnison's figures for 1000 East African natives (last figure for age 60 and over) . 

5. Ashford’s figures for 250 Puerto Ricans (last figure for age 00 and over). 

6. Chamberlain’s figures for 1000 Americans in Philippines (ages 18 to 30 and 

over 30) . 

7. Saunders’ figures for 1066 Yucatecans. 

The high pressures in the upper age groups in Yucatan come 
chiefly from cases of hypertension among the females, as .shown in 
the distributional Table 2. It is usually stated that blood pres- 
sures for females average considerably lower than for males. Alvarez 
shows that in his observations on college students the systolic 
pressures for women average considerably lower than for men. He 
says: “In young women there seems to be adiigh degree of correla- 
tion between the incidence of Jijqiertension and the presence of 
various signs and sjnnptoms of ovarian hjqiofunction.” He 
ascribes hypertension not to infections or to strenuous life but to 
an inherited peculiarity, the appearance of which can be suppressed 
in women so long as the ovaries function well. Norris, in com- 
menting on the sexual differences in blood pressure, noted that 
females average lower up to 40 years when the average systolic 
pressure for women is 1 or 2 mm. less than for men up to the age 
of 40 years, and that after 40 years the systolic pressures of 
women are quite equal to those of men and may be even higher. 
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The idea of ovarian hypofunction having a relationship to increased 
arterial pressure might have a bearing on the higher blood pressure 
of the Yucatecan women as compared with men. This difference 
was especially manifest after 40 years of age. hlenstrual disorders, 
too, occurred among the Yucatecan women much more frequently 
than one would expect, and it may be that many of these disorders 
of menstruation were based on an underlying ovarian hypofunction. 

Table 5 shows systolic blood pressure distributions from various 
sources. For Americans in the United States the greatest number 
.of systolic pressures are found in the 120 to 129 mm. group and 
about 71 per cent are between 110 and 140 mm. IMy figures for 
Yucatecans show-the largest number in the 110 to 119 mm. group, 
and about 68 per cent falling between 100 and 129 mm. This 
further substantiates the idea already bi’ought out that the general 
average of systolic pressures is lower among the Mayas and Yuca- 
tecans generally than among North Americans. Hudson and AYung’s 
figures for Arabians show, however, the peak at the 100 to 109 mm. 
level with 68 per cent of the cases falling between 90 and 120 mm., 
or about 10 points lower than the Ahicatecans. Foster’s figures, 
too, show that for foreigners in China and Chinese in China the 
peak is at the 100 to 109 mm. level, with 72 per cent of the foreigners 
and 79 per cent of the Chinese falling between 90 and 120 mm. 
levels. 


Table 5.— Distribution Percentages of Systolic Blood Pressures: 
Various Authors. 


Systolic pressure. , 1. 

70 to 79 0.0 

SOtoSg 0.0 

90 to 99 1.1 

100 to 109 .... 3.5 

110 to 119 .... 10. 7 

120 to 129 . . . .31.2 

130 to 139 .... 23.3 

140 to 149 .... 14.5 

150 to 159 .... 0.8 

100 to 109 . . . . 2.1 

170 to 179 .... 0.4 


2. 

3a. 

3b. 

4. 

0.5 

0.0 

0.0 

0.0 

4.2 

2.0 

S.O 

2.1 

IS.O 

19.0 

- IS.O 

0.7 

27.0 

30.0 . 

32.0 

19.9 

23.0 

23.0 

29.0 

20.2 

14.0 

15.0 

10.0 

22.3 

S.O 

5.0 

3.0 

9.9 

3.0 

3.0 

3.0 

0.3 

1.2 

1.0 

2.0 

3.0 

l.G 

2.0 

1.0 

1.5 

0.0 

0.0 

0.0 

1.5 


1. Marks, B. G.: Blood pressure in G5G adult mnlo Americans. 

2. Hudson and Young: Blood pressure in 105G Arabians. 

via. Foster: Blood pressure in 120 foreigners in China. 

vib. Foster: Blood pressure in 273 Chinese in China. 

4. Saunders, G. M.: Blood pressure in lOGG Yucatecans. 


It has been made clear that systolic blood pressure averages^ for 
Yucatecans range lower than systolic pressures in^ the United 
States, and slightly higher than in certain other places in the tropics 
or in China. It has been variously stated that in a tropical climate 
blood pressures range lower than in a temperate, or cold climate, 
and jiractically all observations have tended to bear out the truth 
of this assertion. Ashford and Dowling’s figures show a lower 
average for 250 Puerto Ricans. Torgerson’s figures show a slightly 
lower average for 100 Puerto Ricans; Donnison s figures tor African 
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natives show a lower average; Hudson and Young’s figures for 
Arabians show a lower average, and Fleming states that the average 
systolic pressure of Americans living in the Philippines is 10 mm. 
less than tlie average of those in the temperate zone. Although 
he says “the blood pressures of Americans living in the Philippines 
differs little, if an^’’, from the average at home.” Chamberlain 
gives the figures for Americans in the Philippines as: systolic pres- 
sure average 115 mm. for IS to 30 years of age, and 118 mm. for 
over 30 years of age. By referring to Table 3 these averages are 
seen to be distinctly lower than those of Woley, Norris, Symonds 
and Alvarez for Americans living at home. Roddis and Cooper 
studied the blood pressures of 173 American naval officers tempor- 
arily resident in the tropics, and stated that the systolic pressures 
averaged 11.5 points and the diastolic 11.2 points lower than the 
standard for the temperate zone, and that the average systolic 
pressure of 16 of those studied increased 9 points within a month 
after returning to the temperate zone. 

It would appear, then, that in the tropics systolic pressures 
ayerage lower than in temperate zones, though whether by virtue 
of climate or other environmental factors is not clear. 

The observations from China showing low systolic pressure 
averages would tend to indicate that other than climatic influences 
are at work, for China is not a tropical country. Foster has stated 
that the blood pressure of a series of Occidentals living in China 
showed that the average for foreigners was about the same as that 
of the local Chinese, and that the blood pressures of the majority 
of the persons studied were lower in China than in America. Tung, 
in discussing the relative hypotension of foreigners in China, showed 
that 58 Americans, after residing 1 year in China, had a systolic 
pressure average of 9 points lower and a diastolic pressure average 
of 11 points lower than previously. He says that “the perpetual 
rush, tension and excitement that characterizes American life, 
and the comparatively slower and calmer life in Peking, although 
the work here may be no less strenuous, may be important factors 
in the causation of the relative hypotension.” , 

Cadbury concluded from his studies that the blood pressures of 
Cantonese students from two of the southern provinces of China 
were lower than blood pressures of a corresponding group of Ameri- 
cans and Eiu'opeans of the same age, height and weight. 

The reason for the lower systolic pressures among the Yucatecans 
is not clear. The warm climate probably plays an important part. 
Dally states that “in temperate climates a continued spell of warm 
weather frequently results in reducing the maximal pressure by 
10 to 20 mm. ; the contrary effect being produced by cold.” 

Ileming explains the lower systolic pressures of Americans in 
the Philippines as due to decreased peripheral resistance to circula- 
tion due to climatic factors. Roddis and Cooper ascribe these 
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lower systolic findings to climatic influences. The slower, more 
placid life in Yucatan is probably contributory. Foster, discussing 
lower pressures in China, feels that there may be a subconscious 
adjustment to the unhurried life of the East that lowers general 
tone. The life in Yucatan is certainly unhurried when compared 
with that in North America or Europe. 

The height and weight of the Yucatecans may haA’^e some bearing 
on the lower blood pressures. Williams has shown that Y’ucatecans 
have loAver height and weight standards than Americans and 
Europeans, and Symonds has demonstrated that blood pressures 
increase with height and weight. The women of Yucatan are gen- 
erally more obese than the men and seem to have higher blood 
pressures. 

The common occurrence of low grades of anemia among the 
Y^ucatecans probably does not influence the blood pressure. Norris 
states that “ blood pressure bears no constant relation either to the 
percentage of hemoglobin or to the total number of corpuscles.” 
Torgerson has shown that anemia does not appear to influence the 
blood pressure in Puerto Rico. 

The occurrence of infections of various kinds may play some part 
in lowering the blood pressure of ATicatecans. INIalaria cannot be 
a very important factor in Yucatan because its incidence there is 
low, but on the other hand the aA’-erage systolic pressure in 28 persons 
Avhose blood showed plasmodia was only 104.6 mm., as compared 
Avith 119.9 mm. for the Avhole group of cases. Norris says that in 
chronic malaria hj’potension is the rule. 

Ascariasis is A'^ery common in Yucatan, probably SO per cent of 
the population being infested. Dally states that “by reason of 
intestinal disturbances produced by these parasites (ascaris) the 
general health' becomes impaired, and Ioav arterial pressure often 
results.” 

But, AvhateA'er the other reasons may be, the slightly lower blood 
pressures prcAmiling among ATicatecans as comparetl AAnth North 
Americans at home are probably due chiefly to tAVo factors: the 
tropical climate and the unhurried life of the people. 

The attention here has been dcA'oted chiefly to systolic pressures. 
For the sake of brcAuty, the tables of diastolic and pulse pressures 
Avere not included here, but it may be stated that the diastolic pres- 
sures of A^ucatccans is constantly loAA'cr than standards from North 
America, and that pulse pressures range about the same. 

Summary. 1. Systolic blood pressures on INIayas and Mestizos 
seem to range 4 to S points beloAV normal standards for blood pres- 
sures in the United States of America. 

2. Female systolic pressures aA^eraged higher than those of the 
males. 

3. Diastolic pressures also ranged loAA'er than in the United States 
of America. 
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4. Systolic blood pressures were grouped chiefly about the 110 to 
119 min. level among the Yucatecans, as against the 120 to 129 mm. 
level for pressure in the United States of America. 

5. Some interesting differences for age groups were also indicated 
by the figures. 
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DIAGNOSTIC IMPORTANCE OF BILIARY CRYSTALS.* 

By Henry A. Rafsky, M.D., F.A.C.P., 

ASSOCIATE GASTRO-ENTEROIiOGIST, EENOX HIEE IIOSPITAX., 

NEW YORK CITY. 

The presence of cholesterol crystals in the duodenal contents of 
a patient with cholecystitis was first noted by Einhorn.^ Since 
then, various investigators^-^^ have reported the finding of choles- 
terol crystals or calcium bilirubinate pigment or both in preopera- 
tive specimens of bile, in cases of cholecystitis with and without 
stones. Nevertheless, bile microscopy has not been employed as 
frequently as it should be, especially in those patients with a history 
of gastric symptoms and in whom a diagnosis of gall bladder disease 
cannot be definitely established by the standard methods of 
e.\amination. 

It was thought of interest to study the diagnostic value of the 
microscopic examination of preoperative specimens of bile in a 
group of proved cases of calculous and non-calculous cholecystitis. 

* Read before tbe Seciion of Mediciue of tbe New York An.ademv of Medicine 
November 15, 1932. • ' ' 
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While in many of these patients the history pointed to gall bladder 
disease, in some the symptoms did not indicate gall bladder path- 
ology. Included in this series were also cases in which bile micros- 
copy was the only means by which a diagnosis of gall tract disease 
could be established. This study was made with the aid of photo- 
micrographs of biliary crystals, taken before cholecystectomy, and 
compared with photomicrographs of crystals from postoperath^e 
specimens of bile and scrapings of stones removed from the gall 
bladder. 

Cholesterol ciystals and calcium bilirubinate pigment are the 
crystalline elements most commonly found in the bile preopera- 
•tively in cases of gall bladder disease. Other types of biliary crystals 
are encountered less frequently. 

Typical cholesterol crystals are very characteristic and easily 
recognizable, although occasionally it may be necessary to differ- 
entiate them from amino-acid crystals.^- Atypical cholesterol crys- 
tals have also been ^observed in the duodenal contents,^ although 
their diagnostic significance has never been emphasized. These 
crystals are colorless and assume various forms, some even having 
the window pane shape of typical cholesterol ciystals, but without 
the characteristic broken corner. The chemical composition of 
atypical cholesterol crystals has not been fully established. This 
subject is still under investigation. 

Calcium bilirubinate pigment, sometimes termed "calcium bili- 
rubinate crystals,” should be grouped into two classes: (1) The 
brick red or dark brown amorphous masses; (2) the light brown or 
amber colored granules. Hereafter, the former will be referred to 
as the amorphous type, and the latter as the granular type of 
calcium bilirubinate pigment. 

Calcium carbonate crystals were also observed in the bile preop- 
eratively in 2 of our cases of cholelith’iasis. These crystals were 
colorless, oblong in shape and were soluble in hydrochloric acid. 
In 1 patient (Case 3) the crystals were found after operation in 
the scrapings of the whitish elevated areas, on the outer surface of 
a cholesterol and calcium bilirubinate gall stone. In the other 
patient the calcium carbonate crystals were observed postoper- 
atively, in the “white bile” which was removed from the gall bladder. 

The metliod of procedure employed in examining the bile of our 
patients was as follows: The duodenal tube was passed, preferably, 
in the evening. On the following morning the fasting specimen of 
bile and the specimens obtained after the instillation of 2 ounces 
of a 25 per ' cent solution of magnesium sulphate, or 5 per cent 
solution of peptone, were collected and examined. Biliaiy crystals 
were usually present in the grayish, dark brown or brick red flakes 
found in the bile. It was not necessary to centrifuge the specimens 
of bile in order to obtain the crj’stals. No special significance was 
attached to the A, B, and C fractions oi the bile, since biliaiy 
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crystals were found as frequently in the fasting specimen of duo- 
denal contents as in the specimens obtained after the instillation of 
magnesium sulphate or peptone. Furthermore, crystalline elements 
were seen, preoperatively, in specimens of bile, even when 
bile was not obtained, although the cystic duct was patent. 

The blood cholesterol (Bernhard-Drekter method^^) and the 
icterus index (Maue-Bernhard method^^) were determined in all 
patients. 

Sixty-nine of the patients in whom biliary crystals were found 
in preoperative specimens of bile came to operation. In 63 cases 
(91.3 per cent) cholelithiasis (including patients with choledocho- 
lithiasis) or cholecystitis without stones was found. The types of 
crystals and pigment which were present in the bile preoperatively 
in these 63 patients were similar to the crystalline elements observed 
in the scrapings of the calculi or the bile removed from the gall 
bladder, at the time of operation. In the remaining 6 patients 
(8.7 per cent of the series) no stones were found at operation, nor 
did the gall bladder appear macroscopically diseased. 

The 69 patients operated upon were grouped as follows; 

1. Forty-seven patients in whom the history was typical of gall 
bladder disease. 

2. Twenty-two patients in whom the history of gastric symptoms 
did not point to gall bladder disease. 

Group I. Specimens of bile, which were obtained before opera- 
tion from the 47 cases in this group, revealed the following (Table 1) : 
Numerous cholesterol crystals with little or no calcium bilirubinate 
pigment were found in 9 patients (19.1 per cent); a large amount 
of calcium bilirubinate pigment with few or no cholesterol crystals 
was present in 8 patients (17 per cent); numerous cholesterol crys- 
tals and an abundance of calcium bilirubinate pigment were found, 
in the same bile, in the remaining 30 patients (63.9 per cent). In 
2 of these patients calcium carbonate crystals were also found. 
Cholecystography (oral method), as can be seen from Table 2, 
showed roentgenographic evidence of calculi or pathologic gall 
bladder in 39 (82.9 per cent) of the 47 patients in Group I. Normal 
cholecystograms were seen in the remaining 8 patients (17.1 per 
cent). At operation, cholelithiasis was found in 39 patients (83 per 
cent); cholecystitis without stones in 5 patients (10.7 per cent), 
and in 3 patients (6.3 per cent) no calculi were found, nor did the 
gall bladder appear grossly diseased. 

Group II. ^ Sixteen of 22 patients of this group complained of 
various gastric symptoms, with little or no abdominal pain. Pre- 
operative specimens of bile in these 16 cases revealed cholesterol 
crystals, with little or no calcium bilirubinate pigment, in 4 patients 
(25 per cent) ; a large amount of calcium bilirubinate pigment, with 
few or no cholesterol crystals, in 4 patients (25 per cent) ; and numer- 
ous cholesterol crystals and an abundance of calcium bilirubinate 
pigment, in the same bile, in the other 8 patients (50 per cent). 
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amount of pigment observed in the bile. A few scattered crystals 
or a small amount of calcium bilirubinate pigment, occurring 
separately or together, has not much diagnostic significance. But 
numerous cholesterol crystals and a large amount of calcium bili- 
rubinate pigment, separately or collectively, in the bile preoper- 
atiyely does indicate in most patients a calculous or non-calculous 
cholecystitis. The proper interpretation of bile microscopy may 
be tlie only means of definitely establishing the diagnosis of gall 
tract disease. This has been illustrated in some of the case reports. 

Although bile microscopy was of invaluable aid in our gall bladder 
cases, it was not always possible, by crystal morphology, to differ- 
entiate between calculous and non-calculous cholecystitis (Table 3). 
Of the 14 patients in whom cholesterol crystals with little or no 
calcium bilirubinate pigment were found in preoperative speeimens 
of bile, cholelithiasis was present in 9 patients (64.3 per cent), 
cholecystitis without stones in 3 patients (21.4 per cent), and in 
2 patients (14.3 per cent) no calculi or macroscopic evidence of 
cholecystitis were found. Of the 15 patients in whom calcium bili- 
rubinate pigment crystals with little or no cholesterol crystals were 
seen in the bile before operation, cholelithiasis was found in 7 
patients (46.7 per cent), non-calculous cholecystitis in 5 patients 
(33.3 per cent), and in 3 patients (20 per cent) no stones nor gross 
evidence of cholecystitis was found. Of the 40 patients in whom 
numerous cholesterol crystals and a large amount of calcium bili- 
rubinate pigment were observed in the same bile preoperatively, 
cholelithiasis was present in 35 patients (87.5 per cent), cholecystitis 
without stones in 4 patients (10 per cent), and in 1 patient (2.5 per 
cent) no calculi nor macroscopic evidence of cholecystitis was 
found. In 2 of the patients with cholelithiasis calcium carbonate 
crj’^stals were also present. 

TaBIJJ 3. COMP.\BISON OF THE Crtstae Mouphologt with the Opehative 


Findings. 


Cases. 

Per 

cent. 

Crj’atalline elements in 
preoperative epeciraens 
of bile. 

Operative findinys. 

14 

20.3 

Numerous cholesterol with 
little or no calcium biU- ' 
rubinato pigment | 

i 

Cholelithiasis, 9 patients 1 

$G4:3%) _ I 

— ‘'out 1 

Tc) J 

\ opic 

2 patients (14.3%) 

12 patients (85.7%) cal- 
culous or non-calculous 
cholecystitis 

c\’idcnco of cholecystitis, 

15 

21.8 

Large amoimt of calcium 
bilirubinate pigment 
"aith few or no choles- 
terol crj*Btal3 

Cholelithiasis, 7 patients ■ 

1 12 patients (80%) cal- 
\ culous or non-calculous 
cholecj'stitis 

c^'idonco of cholecystitis, 

40 

1 57,9 

Numerous cholesterol crj*s- 
tals and large amount of 
calcium bilirubinate pig- 
ment together 

♦Cholelithiasis, 35 patients ] 
(87.5%) 1 

Cholecystitis without 
stones, 4 patients (10%). J 
; No calculi or macroscopic 
1 patient (2.5%) 

1 39 patients (97.5%) ral- 
► culous or non-calculous 

1 cholecystitis 
c\idcncc of cholecystitis, 


* In 2 of these patients calcium carbonate crj'stals were also present in preoperative specimens 
of bile. 





Fig. 1.— Patient S. A. Typical cholesterol crystals (preoperativo specimen of bile) 














Fig. 4. — Patient Mrs. E. B. Calcium bilirubinate pigment — granular type (preoperative 

specimen of bile). 





Fig. 5. — Patient Mrs. R. B. Calcium bilirubinate pigment — granular type (scrapings of 

stone from gall bladder) . 



Fig. G. — Patient B. G. Calcium carbonate crj-stals (scrapings from whitisli elevated 

area of call stone). 







Fig. 7. — Patient N. S. Typical cholesterol crystals and amorphous calcium bilirubinate 
pigment in the same particle (preoperative specimen of bile) . 


1C 




Fig. S. — Patient N. S. Typical cholesterol crj'stals and amorphous calcium bilirubinate 
pigment (bile removed from gall bladder). 



Fig. 9. — Patient Mrs. M. D. Calcium bilirubinate pigment — granular and amorphous 
types with the former predominating (preoperative specimen of bile) . 





Fig. 11. — Patient P. D. Typical cholesterol crystals and amorphous calcium bilirubinate 
pigment in the same particle (preoperative specimen of bile). 
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The microscopic examiiiatioTi of the bile in our cases proved to 
be of more diagnostic value than cholecystography (oral method): 
As can be seen from Table 2 , of the 69 patients who were observed 
there were 63 cases (91.3 per cent) of calculous and non-calculous 
cholecystitis which Avere detected by means of bile microscopy, 
Avhereas only 56 of these cases (81.2 per cent) were revealed by the 
cholecystograms. Similar findings were reported by Bockus^' and 
his co-workers in their series of gall stone cases. 

To summarize, it should be borne in mind that gall bladder 
disease is at times very difficult to diagnose. This is especially so 
in patients ivith a misleading history or negative roentgenograph ic 
findings, or both. Therefore, in an attempt definitely to eliminate 
calculous or non-calculous cholecystitis in doubtful cases, the 
patients should be given the diagnostic benefit of bile microscopy. 

Case 1. —Where the history, cholecystography and bile micros- 
copy were in agreement. 

S. A., male, aged 37 years, gave a history of attacks of biliary colic on 
and off for 3 years.' Physical examination revealed an enlarged gall bladder. 
The icterus index was 7.2 and the blood cholesterol was 179 mg. per 100 cc. 
of serum. In the bile, numerous tj'pical and atypical cholesterol crystals 
were seen (Figs. 1 and 2). Cholecystpgraphy revealed many non-calcified 
cholesterol calculi in the gall bladder. The patient was operated upon 
and numerous cholesterol stones were found . Upon examining the scrapings 
of the biliary calculi, typical and atjqiical cholesterol crystals ivere observed 
(Fig. 3). 

Case 2. —Where the history and bile microscopy ivere in agree- 
ment but the roentgenographic examination Avas negative. 

Mrs. R. B.,_aged 33 years, gave a typical gall bladder history of IS' 
months’ duration. Cholecystography revealed a normal functioning gall 
bladder. The icterus index was 6.5 and the blood cholesterol was 169 mg. 
per 100 cc. of serum. A microscopic examination of the bile shoAved many 
typical and atypical cholesterol crystals and calcium bilirubinate pigment- 
amorphous type (Fig. 4). The patient was operated upon and 12 small 
stones were found in the gall bladder and one in the common duct. When 
scrapings of the calculi were examined, they revealed similar crystalline 
elements as were seen in a preoperatwe specimen of bile (Fig. 5). 

Case 3.— Illustrates the calcium carbonate type of crystal. 

Mrs. B. G., aged 65 years, complained of periodic attacks of pain in the 
right upper quadrant for 6 years. The bile shoAved many calcium carbonate 
crystals in addition to typical cholesterol crystals and calcium bilirubinate 
pigment. The Graham test revealed 3 calculi in the gall bladder. This 
finding was corroborated at the operation. The icterus index was' 7 and 
the blood cholesterol was 287 mg. per 100 cc. of serum. Upon examining 
one of the stones, whitish elevated areas were seen on the outer surface 
On rubbing one of these areas on a slide, calcium carbonate crj^stals (Fig. 6) 
Avere seen similar to those obserAmd in the preoperative specimen, of bile 
The inner surface of the stone was composed of cholesterol crA^stals and 
calcium bihrubinate pigment. 
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Case 4. — Illustrates a case in which bile microscopy was the 
only method of examination whereby the diagnosis was made. 

Mr. N. S.,_aged 45 years, gave a liistorj" of periodic attacks of temperature 
and exhaustion about once every 6 months. He never had any abdominal 
pain, but complained of nausea and distention after eating. He rarely 
imnuted. A phj'sical e.xamination was negative. Repeated e.xaminations 
of the gastric contents revealed a persistent achlorhydria. Roentgen ray 
of the kidney, teeth, gastro-intestinal tract and gall bladder were negative 
The icterus index was 5.6 and the blood cholesterol was 321 mg. per 
100 cc. of serum. Bile microscopy showed numerous ti^pical cholesterol 
crystals and amorphous calcimn bilirubinate pigment in the same particle 
(Fig. 7). An exploratory laparotomy was performed. Six small calculi 
were found in the gall bladder. The bile from the latter showed similar 
cholesterol crj'stals and amorphous pigment as were seen in the preoperative 
specimen of bile (Fig. 8). 

Case 5.— Illustrates the fact that the diagnosis was definitely 
made by bile microscopy. 

Mrs. M. D., aged 37 j^ears, gave a historj’’ of having had a burning sensa- 
tion in the epigastrium, on and off for 3 years. She never experienced 
any pain. The burning sensation at times would come on 2 houi-s after 
meals, and at other times there was no relation to food. A gastro-intestinal 
series showed a marked pylorospasm, but no definite deformity. At the 
end of six hours about one-fourth of the barium meal was still in the 
stomach. Gastric analysis showed free hydrochloric acid of 90; total 
acidity of 120; blood, positive. Cholecystography did not reveal any defi- 
nite pathologjL The icterus index was 4 and the blood cholesterol was 
229 mg. per 100 cc. of serum. The patient had been treated unsuccessfully 
bj’’ various "ulcer cures” and, finally, an examination of the bile was made. 
It showed calcium bilirubinate pigment— granular and amorphous t^'pes 
(Fig. 9) and few tj^pical cholesterol crystals. At operation no visible or 
palpable ulcer was found, but the duodenum was very much dilated. The 
liver was the seat of a marked fibrosis around the gall bladder bed. The 
gall bladder was very much thickened and adherent, but no stones were- 
found. A cholecystectomy was performed. The bile from the gall bladder 
showed calcium bilirubinate pigment, granular and amorphous tyies 
(Fig. 10), and a few cholesterol crystals. The pathologic report of the 
gall bladder was “chronic catanlial cholecystitis.” 

Case G.— Illustrates a case of a penetrating duodenal ulcer asso- 
ciated with calculous cholecystitis in which the gall bladder disease 
was definitely diagnosed by bile microscopy. 

Mr. P. D., aged 34 years, gave a tyiiical ulcer histor.y, with pain 3 hours 
after meals and relieved by food. A gastro-intestinal scric.s revealed 
roentgenographic eiddence of a ijcnctrating duodenal ulcer. Cliolecyst- 
ography sliowed a somewhat enlarged gall bladder which functimied very 
well. The icterus index was 6.2 and the lilood cholesterol was 25/ mg. per 
100 cc. of serum. A preoperative specimen of bile, however, revealed many 
typical cholesterol crystals and calcium bilirubinate pigment m the same 
particle (Fig. 11). The patient did well for a time on medical treatment and 
then Iiad a recurrence of his sjuiiptoms. This time the jiain was more per- 
sistent and was not relieved by food. The patient subsequently came to 
operation. A duodenal idcer and an enlarged gall bladder imbcmled m a 
mass of adhesions were found. In the gall bladder there were - calculi, 
each about the size of a pea. A gastro-enterostom}' and cholccvbtectomj 
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Avere perfomied. The scrapings of the stones and tlie bile from tlie gall 
bladder showed calcium bilirubinate pigment and cholesterol crystals as 
were seen in the preoperative specimen of bile. 

Conclusions. 1. Various types of biliary crystals found in pre- 
operative specimens of bile were compared with the crystalline 
elements found in the scrapings of calculi or bile removed from the 
gall bladder at the time of operation. 

2. In 91.3 per cent of the cases the presence of these crystals, in , 
the bile, preoperativelj’’, indicated calculous or non-calculous chole- 
cystitis, irrespective of the history or radiographic findings. 

3. Bile microscopy should be employed more frequently, espe- 
cially in patients with a more or less persistent gastric history. 
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Alcohol ahd Max. Edited by Haven Emerson, JM.D., De Lamar 
Institute of Public Health, Coliunbia University. Associate editois: 
Henry A. Christian, M.D., and Reid Hunt, M.D., Han’ard Univer- 
sity; Arthur Hunter, LL.D., F.A.S., New York Life Insurance Com- 
pany; Charles C. Libb, M.D., Columbia University; Walter R. Miles, 
Ph.D., Yale University; Ernest G. Stillaian, M.D., Rockefeller Insti- 
tute for Medical Research. Pp. 451 ; illustrated with tables. New York: 
The Macmillan Company, 1932. Price, §3.50. 

No substance that enters the human stomach has been more exhaustively 
studied or caused more acrimonious controversy than has alcohol. In the 
belief that “education in the basic facts about alcohol was essential to 
the best interests of modern man and liis social organization, whether or 
not legislation was to be a permanent factor in determining the e.\'tent 
to which commerce in beverage alcohol was to be permitted,” the authors 
have endeavored to “assemble and present for the use of the educated 
laity all the certain facts about alcohol in its biologic and human relation- 
ships which are well known and universallj’^ taught in the schools of medi- 
cine in this country today.” Thej’^ wisely have scrupulously avoided 
wet or dry advocacy or implications, being sanguine enough to believe that 
“all persons . . . will in rational periods of the fight pay attention 
to eiddence.” They are careful to add that none of the work has been 
supported in any way by wet or dry advocates. The effects of alcohol on 
man's conduct and mentality (chapters by Walter Miles, Adolph Meyer 
and Herman Adler) are treated in the greatest detail, but adequate con- 
sideration is also given to the phj'siologic and phannacologip effects of 
alcohol, its effects on the ceU and on heredity, on body resistance and 
longevity, its action as a poison and a medicine and the lesions that it 
produces. Making due allowance for indhdduahties, one cannot but be 
impressed and aided by such authoritative statements as “On the brain 
alcohol in all doses is a depressant;” “most of the alcohol consumed is 
oxidized and supplies energy for the work of life;” “the habitual use of 
alcohol in moderate amoimts . . . appears to be without anj’ perma- 
nent organic effect deleterious in character;” “it is highb' improbable 
that the quality of human stock has been at all injured or adversely modi- 
fied by the long use of alcohol;” “the utilization of alcohol and alcoholic 
beverages . . . has decreased greatb'^ and is continuing to decrease;” 

“total abstain ei-s are . . . longer lived than non-abstainers; moderate 

usei-s of alcohol ; . . are probably as long lived as total abstainers.' 

E. K. 


The Child and the Tuberculosis Problem. By J. Arthur Mabrs, Ph.D., 
M.D., F.A.C.P., Professor of Preventive Medicine, University of Minne- 
sota, Chief of the Medical Staff, ‘Ljmanhurst School for Tubcrcmous 
Cliildren. With an Introduction by Wiluaxi P. Shepard, M-U-j 
F.A.P.H.A., Welfare Director, Western Division, Metropolitan Life 
Insurance Compan}'. Pp. 230; 19 illustrations. Springfield, In.: 
Charles C Thomas, 1932. Price, §3.00. 

This book will be of great value to plysicians who have not had much 
experience in the field of childhood tuberculosis, to nurses, to all intelhgent 
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, public health officers, to social workers and particularly to school executives 
and other administrators who have to do with the health problems of 
childhood and youth. The author starts 'with the thesis that tuberculosis 
is a highly communicable disease to be controlled by the same methods^ as 
are effective in other contagious diseases, the first of which is prevention 
by stoppage at the source. He has departed from the old and still current 
view that tuberculosis in childhood, after recovery, immunizes sufficiently 
against further infection and is, therefore, to be looked upon as a protective 
mechanism inevitably attendant upon modern civilization. He cites many 
case records to prove his point, and clearly shows, out of the records of 
large experience in institutions ivith which he is connected, the manner in 
which childhood disease, so far from protecting against later tuberculous 
complications, actually prepares the way for the famihar adult disease. 
At the same time he points out the steadily lessening incidence of positive 
tuberculin reactions in children of many American communities, and urges 
the routine of frequent use of the tuberculin test in schools and in medical 
practice bj’’ family phj'sicians as the most practical way to locate tubercu- 
lous infection early in its course when remedial measures can prevent it 
from passing into clinical disease. His argument on the small cost of 
early diagnosis as compared with the liigh cost of prolonged institutional 
treatment is thoroughly sound. The last chapter is a very able summary 
of the measures to be employed in an antituberculosis campaign of preven- 
tion. The book is of small but convenient size, excellently handled by the 
publisher. E. L.' 


Diseases op the Spinal Cord. By Williams B. Cadwalader, M.D., 
Professor of Clinical Neurology, University of Pennsylvania Medical 
School, etc. Introduction by William G. Spillbr, M.D., Professor 
of Neurology, University of Pennsylvania Medical School. Pp. 204; 
72 illustrations. Baltimore: The Williams & Wilkins Company, 1932. 
Price, S5.00. 

This book is warmly commended by Professor Spiller, whose deep 
concern, in turn, is gratefully appreciated by the author. One would 
expect and finds much pathologic detail. At times it appears that the 
usefulness of the volume would be enhanced by more serious consideration 
of treatment. We are told; “The general practitioner will here find sug- 
gestions as to treatment," only to find it frequently discussed in a single 
sentence. A noteworthy exception is the treatment of acute anterior 
poliomyehtis. 

Though higlily scientific, the subject-matter is at aU times concisely and 
lucidly presented and aptly illustrated throughout. There is an embodied 
wealth of opinion by others which is always carefully documented. 

N. 


An Introduction to Zoology. By Zeno Payne Metcalf, D.Sc;, Pro- 
fessor of Zoology, North Carolina State College. Pp. 425; 184 illustra- 
tions. Springfield, 111.; Charles C Thomas, 1932. Price, $3.50. 

This is a book of distinctive character, stressing function and using for 
detailed study as a type of the vertebrates, the rat. The author belim^ed 
the use of a mammal preferable for students both as a better knovm type 
and as more significant for human biologic problems. The work is dmded 
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into tlirce jjari?, tlie first being introductory, the second dealing with tlie 
morphology and physiologj' of the rat and tlie third considering the philo- 
sophic implications of the facts disclosed. A constant effort is made to 
correlate stnicture and function. Each chapter is preceded by an analjdi- 
cal outline. The illustrations are numerous, of an excellent quality and 
mainly original. They are used to present structural details and to give 
an insight into general conditions difficult to describe briefly. There are 
a number of e.xcellent and well-constructed diagrams of practical value, 
and a good index. Tj-pographically the book is very pleasing. It should 
prove of great help to teachers who employ the author’s method of present- 
ing an introduetorj' course in zoologj'. C. SicC. 


Diagnosis and Thbat.uent of Diseases of the Thykoid Gr..vND. 83^ 

George Chile and Associates. Pp. 508; 164 illustrations. Philadelphia: 

W. B. Saunders Compan 3 ’', 1932. Price, S6.50. 

This is not to be regarded as a formal treatise on the th 3 Toid gland; 
“it is rather an account of the experience of the Staff of the Cleveland Clinic 
in the treatment of diseases of that organ.” 

The sections on iodin and the th 3 Toid gland are exceedingb' well UTitten 
and covers a w’ealth of material in a relativel}’ short space. In the chapter 
on The Role of the Th 3 ’roid Gland in the Energy S 3 'stem, the author 
postidates in a field whicli is as 3 'et debatable. The chapter on Endemic 
Goiter is short but adequate. Carboh 3 ’drate metabolism in hyperth 3 Toid- 
ism is well discussed b 3 " Dr. John. The sections on the clinical s 3 Tnptoms 
are TOitten*from a large clinical experience. While an entire chapter is 
devoted to the various blood pictures, hard!}' a page is given to basal 
metabolism. This is unfortunate. 

The photographs and roentgenograms are excellent and better than some 
of the drawings illustrating operative procedures. 

The book is valuable as giving the experiences of a large th 3 T'oid clinic. 
It could have been more carefull 3 '’ edited and would in numerous instances 
have been more convincing if certain material could have been jiresented 
as Inqiothetical rather than as e.xperimental fact. 1. R- 


AIedicine Among the iVmeihcan Indians. Vol. ^TI of Clio Medica. By 

Eric Stone, AI.D. Pp. 139; 17 illustrations. New York: Paul B. 

Hoeber, Inc., 1932. Price, S1.50. 

Although the}' lived in a Stone Age culture, the American Indians in 
their medical practices were far in advance of the Stone x\.ge, equaling, 
for example, the medical knowledge and practices of the -4ss3Tians or the 
earl}' Greeks, hloreover, their treatment of wounds, fractures and empy- 
ema w'as equal to or better than that of the white physicians of the ISth 
centur}', and in the management of retained placenta they anticipated 
Crede by a century. They added 59 drugs to our modern phannacopoeia, 
including cascara and lobelia. Heretofore the material on the medical 
practices of the Indians has been hidden in short fragments under a moun- 
tain of other lore. In gathering this material for the first time under one 
cover — a task that has been very creditably carried out in this coni'enient 
pocket-sized volume— the author has perfonned a- real service. 
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Minor Surgery of the Urinary Tract. B}'' Uermon C. Bumpus, Jr., 
Ph.B., M'.D., M.S., F.A.C.S., Associate Professor of Urolog}^, The Mayo 
Foundation. Witli a chapter on Caruncles by John L. Crenshaw, 
M.D., Associate Professor of Urologj^ The Mayo Foundation, and a 
chapter on Postoperative Care by Anson L. Clark, M.E., M.D., Sec- 
tion on Urology, The Mayo Clinic. Pp. 124; 57 illustrations. Phila-- 
delphia: W. B. Saunders Company, 1932. Price, §3.00. 

This splendid little book details in great clearness the technical treatment 
of urologic conditions liy instrumental methods. No attempts are made 
to outline symptoms or diagnostic steps, for it is intended for the guidance 
of one already proficient in these departments. The subjects covered are 
caruncle of the urethra, stricture of the urethra, hypertrophy of the pros- 
tate, carcinoma of the prostate, stone in the bladder, tumor of the bladder, 
bladder infection and ulcer, and stone in the ureter. One wonders, on 
the one hand, when such serious pathologic states are being treated, 
whether the term “minor surgery” is justified; wliile, on the other hand, 
it is a delightful commentary on the startling advances accomplished in 
tliis field in the last trvo decades through instrumental methods, for it is 
to this phase of therapy that this book is almost exclusively limited. 

A. E. 


Les Reticulocytes et les Ricticulocytoses. By Dr. G.-M. Laur, 
Preparateur Adjoint a la Faculte de Medecine de Paris. Preface by 
Prof. N. Fiessinger. Pp. 160; 3 figures and 4 plates in colors. Paris; 
G. Doin & Cie, 1932. Price, 35 fr. 

Although these hmnature erythrocytes have been recognized and stud- 
ied in the circulation since the time of Ehrlich, it was not until the past 
decade that their great practical value in clinical medicine was realized in 
connection with Minot's work on the liver treatment of pernicious anemia. 
No extended systematic study, however, of tlieir various manifestations 
and significance has been attempted until Fiessinger, the eminent French 
hematologist, stimulated the present work. This richly documented 
statement is divided into 6 chapters covering the histor 3 ’’ of the .subject, 
technique, nature of reticuloc 3 i:es and their behavior under normal and 
pathological condition. It should prove very useful to hematologists. 

E. K. 


The Colon, Rectum and Anus. By Fred W. Rankin, B.A., M.A., 
M.D., F.A.C.S., Division of Surgery, The Ma 3 ^o Clinic; Associate Pro- 
fessor of Surger 3 q_The Ma 5 m Foundation; J. Arnold Bargen, B.S., 
M.D., M.S. in Medicine, F.A.C.P., Division of Medicine, The Ma 3 '’o Ch'nic ; 
Assistant Professor of Medicine, The Ma 3 m Foundation; and Loui,s A. 
Buie, B.A., M.D., F.A.C.S., vSection on Proctology, The Ma 3 ’'o Clinic; 
Associate Professor of Proctolog 3 ’-, Tlie Ma 3 m Foundation. Pp. S46; 
435 illustrations. Pliiladelphia; W. B. Saunders Company, 1932. Price 
S9..50. 

This monograph should take first rank in the literature on the lower 
bowel and anus. Extensive clinical and laboratory facilities have combined 
to give the authors an experience and grasp of the subject rarely equalled. 
The complete chapters on anatomy and plu'siology include a full diseu.s- 
sion of the ner\m supply of the bowel, a subject of increasing importance 
in these days of sympathetic nerve ■surger 3 U The various diseases of the 
colon, such as mcgacolon, vohmlus, intussusception, diverticulitis, the 
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graiiulomata, etc., are treated in detail, while the chapter on chronic 
ulcerative colitis is largeb' a summar 3 ''of Bargen’s e.vtensive work in this 
disease. Because tumors of the large gut represent such a large portion 
of colon diseases their dia^osis and treatment have been fully discussed. 
Buie has added a well-written section on minor surgical diseases of the 
anus. A short, well-illustrated chapter by Lundy discusses anesthesia in 
operations on the large gut. In the final technical section are described 
and illustrated the various operative procedures which the authors use in 
the treatment of their cases. 

The book should make a particular appeal to the general surgeon and to 
the gastro-enterologist, as the latest and most up-to-date work on its subject 

L. F. 


Scientific and Esoteric Studies in Sexual Degeneration in IMankind 
AND IN Animals. By Professor Charles Samson Fere. Translated 
by Ulrich van DER Horst,. Ph.D. Pp. 325. New York: The Falstaff 
Press, 1932. Price, $6-00. 

Accounts and discussions of sexual perversions are undoubtedb' nasty 
, reading for some people, and ivithout emotional connotations for the 
objectii'e scientist. But it must also be recognized that unfortunately they 
are pleasantlj’^ erotic for the pornograplucally minded. Their importance, 
however, in the pathologic physiologj-^ of sex cannot be overlooked on this 
account, and an ostrich policy toward the subject on the part of the medical 
profession will necessaril}’’ have the usual disastrous results. It seems 
obidous, then, that their distribution should be limited as far as possible 
to the appropriate scientific readers.- This is apparently attempted for 
the present translation by restrictions placed on its sale, though it must 
be recognized that the t 3 ’pe of its advertisement, cover and frontispiece, 
and the inclusion of “esoteric” in the sub-title do not tend to support this 
view. Except for this qualification, and perhaps a la.xity of standard of 
observational control, we find no fault with the subject matter, though we 
may not agree VTth many of the opinions expressed. The number of 
obsen’ations on a great variety of animals are suSiciently correlated vuth 
human abnormalities of behavior to afford a valuable lateral attack on the 
evaluation of the latter. Just as comparative pathology is an important 
department in the stud j' of somatic disease, so should proper investigations 
in comparative psychology lead to notewortlw advances in the field of 
psjmliiatry. E. Ia. 


Classic Descriptions of Disease. Bj' Ralph H. AIajor, Professor of 
Medicine, University of ICansas School of Medicine. Pp. 630; 127 illus- 
trations. Springfield, lU.: Charles C Thomas, 1932. Price, $4.50. 

The potencj"^ of such works as this in enlivening acquaintance with the 
historj’ of medicine has alread}’’ been stressed in these columns in connection 
with Camac’s Epochmaldng Contributions, Long’s Readings in Pathology 
and Fulton’s Selected Readings. The more such anthologies are added 
to, if well selected and accurately edited, the more widely may knowledge 
of the master medical witings be spread among the medical profession 
and integrated, in the Oslerian manner, vdth the practical education of 
the medical student. Pursued through all the major branches of medicine, 
this method .also will bring these gems to hundreds of centers that never 
could have attained possession of a like number of originals. The author 
is to be congratulated on the soundness of his selection, in fact the very 
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C. G. JOHNSTON, M.S., M.D., 

INSTRUCTOR IN SURGERY, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 


Cholesterol and the Gall Bladder.— There has been a long controversy 
as to whether cholesterol is absorbed from, excreted into, or merely 
concentrated in the bile of the normal gall bladder. Naunyn (A Treatise 
on Cholelithiasis, London, New Sydenham Society, 1896) supported 
the hypothesis that the gall bladder and extra-hepatic bile ducts secreted 
cholesterol into the bile. In this contention he was supported by his 
many students and associates. On the other hand, Aschoff {Munch, 
med. Wchnschr., 1906, 53, 1847) and his school have maintained that 
cholesterol is absorbed from the bile through the gall bladder wall. 
Data on this controversial point are important because of the relation- 
ship which cholesterol bears to calculus formation. 

. Among those who have within recent years supported the Naunyn 
hypothesis are Toeinoumi {Bcitr. path. Anai. u. allg. Path., ' 1924:, 72, 
456), Illingworth {Brit. J. Surg., 1929, 17, 203), Both {Ibid., 1923, 
10, 337) and Andrews, Schoenheimer and Hrdina {Proc. Soc. Exp. 
Biol, and Med., 1931, 28, 945). Of the above papers IllingAvorth's 
conclusions were undoubtedly based upon insufficient data. Boyd 
did not actually measure the cholesterol content quantitatively and 
Andrews, Schoenlieimer and Hrdina published no data for critical 
review. Torinoumi, however, found that cholesterol was absorbed from 
the normal gall bladder but excreted into the infected viscus. 

Elman and Taussig (Proc. Soc. Exp. Biol, and Med., 1931, 28, 1006; 
J. Exp. Med., 1931, 54, 775) and Elman and Graham {Arch. Surg., 
1932, 24, 14) have reinvestigated this very important subject. These 
authors concluded that both the concentration and the total amount 
of cholesterol increased in the hepatic bile when it was subjected to the 
activity of the gall bladder. Their work is open to the criticism that in the 
dog their studies cannot be considered quantitative. However, their 
studies on the human are important in that in the presence of gall 
bladder disease they demonstrated that the gall bladder did secrete 
cholesterol. 

Riegel, Johnston and Ravdin {J. Exp. Med., 1932, 56, i), after a 
study of the fate of cholesterol in hepatic bile when subjected to the 
activity of the normal gall bladder, concluded that cholesterol is not 
secreted into or absorbed from such a viscus. Their observations, which 
were made by a method which has been proven to be satisfactory for 
quantitative studies, led tliem to conclude “ as did Rous and McMaster 
(J. Exp. Med., 1921, 34, 47) with regard to bile pigment, that normally 
there is no absorption of cholesterol . . . save in the case of the 

infected gall bladder.” In^ the infected gall bladder evidence was 
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obtained to support the observations of EJman and Graham. Since 
the papers of Elman and his associates and those of Hiegel and her 
associates were published, two other papers liave appeared which merit 
review. Wilkie and Doubillet {Arch. Siirg., 1933, 26 , 110) propose 
an ingenious action of the gall bladder wall. If the bile cholesterol is 
high, absorption will occur from tlie bile to the blood; while if the blood 
cholesterol is high, the cholesterol will pass froin the blood to the gall 
bladder bile. It should be pointed out that in quantitative experiments 
reported by Riegel, Johnston and Ravdin where the hepatic bile of the 
dog (with concentrations varying from 11 to 46 mg. per 100 cc..of bile) 
were subjected to the activity of the normal gall bladder, there was no 
evidence that such a mechanism existed and that when one considered 
the concentration of the hepatic bile after its entrance into the gall 
bladder no e.xcess of cholesterol could be demonstrated even though it is 
well known that the blood cholesterol of tlie dog is high. 

A more recent paper by Andrews, Dostal and Hrdina (Arch. Svrg., 
1933, 26, 382) adds further evidence to the earlier observations of Riegel, 
Johnston and Ravdin as regards the normal gall bladder and to the 
evidence reported by Elman and Graham as regards the infected gall 
bladder. 
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The Influence of Thyroxin on Avertin Narcosis. — It has been claimed 
that even relatively large doses of avertin fail to induce deep sleep in 
cases with hyperthju’oidism. The intravenous administration of thy- 
roxin as an antidote in severe avertin narcosis has also been suggested. 
The most reliable objective measure of the duration and depth of aver- 
tin narcosis is its concentration in the blood. Nell {Klin. Wchnschr., 
1932, 11, 367), therefore, undertook the measmement of the concen- 
tration of avertin in the blood and the duration of sleeji in a group of 
control subjects, and in a second group which received 0.2 mg. of 
thyroxin f hour or 1 hour after the administration of avertin. A third 
group of patients received the tlijToxin 1 hour before the administra- 
tion of avertin. In a fourth group thjTOxin was administered in 
amounts that produced elevation of the basal metabolism alone, or 
in addition s^unptoms of thjTotoxicosis. From 0.1 to 0.12.5 gm. of 
avertin per kilogram of body weight was administered. On the basis 
of such a carefully controlled study the aiithor claims that th.VTOxin 
in amounts descrilied does not influence either the concentration of 
avertin in the blood or the duration of sleep. If thyroxin previous to 
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the time of anestliesia produces an elevation of the l^asal metaholisin 
Avithout symptoms, the duration of narcosis is shortened, not because 
of tire increased rate of destruction of avertin in the body, but because 
of the low absolute concentration in the blood. Patients mth symp- 
toms of thyrotoxicosis, on the other hand, showed a deep^ and pro- 
longed sleep with a corresponding high avertin concentration in the' 
blood. 


PEDIATRICS 


UNDER THE CHARGE OF 

ALVIN E._ SIEGEL, M.D., 

OF PHIHADELFHIA. 


Diphtheria Control in Chicago. — Bundesen, Fishbein and Niblack 
(J. Am. Med. Assn., 1933, 100, 1093) state tliat the diphtheria mortal- 
ity in Chicago has been reduced by having nurses call on the parents 
of every child up to 8 years of age, urging that the child be taken to 
the family physician for diphtheria immunization and obtaining signed 
cards asking that the children be immunized. The maintenance of 
an active list of all the younger children in a community is most impor- 
tant in carrying out this as well as many other health programs. The 
authors have found it of extreme value in their diphtheria-prevention 
campaign. As soon as the child reaches the age of 6 months, a personal 
call is made on the mother. Continuing this routine it is likely that 
the diphtheria immunization will be brought to an even higher level 
and that the mortality and the morbidity rates be reduced to lower 
levels than have already been attained. It was found that with the 
alum toxoid a far lesser number of reactions occurred in the children; 
that there was a more rapid production of the immunity, and a greater 
percentage of the children became immune with two inoculations. In 
the light of present knowledge this seems to be the most efficient 
immunizing agent against diphtheria. In all communities in which 
there are a large number of foreign-born indixdduals the cooperation 
of the church influence proves invaluable in promoting all forms of 
public health work. Some of the individuals of these races, many of 
whom have suffered persecution of various types in the countries of 
tlieir origin, show a tendency to resent'what they consider interference 
with their personal liberty. This can be overcome by the influence of 
secular advice and it was found to be the greatest single factor pro- 
ducing the success of the reported campaign. The distribution of 
literature urging diphtheria immunization alone cannot be successful 
in stimulating the protection of a large proportion of the child popula- 
tion. Such literature has its greatest value in pa\dng the way for tlie 
visits of the nurses, x\’hose function should be that of salesmen selling 
diphtheria immunization. Needless to say the cooperation of the 
medical societies as well as of the individual physicians is necessary 
for the successful public health campaign. 


An Unusual Encephalopathy Probably Infectious in Origin. — 
McIntyre (J. Am. Med. Assn., 1933, 100, 1097) reports a series of 
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20^ cases of an unusual of encephalitis. Hemorrhage into the 
spinal fluid was a prominent feature, oceurring in 13 of the 20 cases. 
The spinal fluid pressure was definitely increased in only 3 cases. Lym- 
phocytosis was observed in 7 cases. Increase in globulin was noted in 
5 cases in which no bleeding occurred into the spinal fluid. This sug- 
gests a serous infiltration in those cases with perhaps increased perme- 
abilitj’^ of the pial vessels, which in the more severe forms allowed both 
red and white blood cells as well as serum to escape from the blood- 
vessels. Sonmolence, at times becoming coma, was a prominent 
feature as it occurred in 12 of the 20 cases. Coma was present in 
9 cases. Diplopia occurred in 6 cases. Pyramidal signs were a prom- 
inent sign, occurring in 14 cases. This was in marked contrast to the 
epidenric of so-caUed lethargic encephalitis observed by the author, in 
which extra-pjn-amidal signs were more prominent than pjuamidal 
signs. Another marked difference in the cases noted in this series from 
those of epidemic encephalitis was that in this series no extra-pyramidal 
residues were noted. Convulsions beginning with Jacksonian symptoms 
passing into generalized convulsions were observed in 7 cases. This 
indicated motor cortex irritation. Death occurred in 9 cases. Conges- 
tion of the disks occurred in 7 cases and a choked disk was observed in 
2 cases. Clinically there were 3 tj^pes of cases. One group was repre- 
sented by serous infiltration with clinical meningo-encephalitic signs 
plus increase in globulin in the spinal fluid. Another group showed 
clinical meningo-encephalitic symptoms with lymphocytosis in tlie 
spinal, fluid. The tliird group was the most severe form of the disease, 
represented by those cases in which hemorrhage occurred in the spinal 
fluid, accompanied by increase in globulin and also by inereased lym- 
phocytes in the spinal fluid. It is thought that the disease is infectious 
in origin although no definite e\ddence was evoked. In differentiation 
a number of conditions must be considered. These include cerebral 
arteriosclerosis ndtli hemorrhage; meningeal hemorrhage due to rup- 
ture of a syphilitic aneurysm; idiopathic hemorrhage as a result of 
status lymphaticus; brain tumor with hemorrhage from the tumor; 
fracture of the skull witli meningeal hemorrhage, although this can 
usually be eliminated by the history. Altliough this report includes 
a number of adults, it was seen in a number of children, 1 being only 
8 months of age. 

Prevention of Scarlet Fever. — Meijiick [Arch. Pediat., 1933, 50, 158) 
performed the Dick test on 551 children in an orphanage. Ninety-four 
of these children (17 per cent) were Dick positive, and 91 of tliese were 
immunized with Dick scarlet fever toxin, recei^^ng 5 injections at 
weekly intervals. The following precautionary measures were found 
to be valuable in reducing the severity and duration of the reactions. 
IMild laxative, preferably milk of magnesia, was given on tlie night 
l)cfore the injections. The diet was restricted on the day before the 
injections to fruit juices, cereal water, tea and toast. The activities 
were restricted on the day before as well as the day after the injection. 
The injection should be given the latter part of the day, late afternoon 
or early evening, and preferably on Friday or on a day_ preceding a 
school holiday, so that if a reaction should appear, confining the child 
to bed, tliere will be no necessity for absence from school. The reac- 
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tions observed in this study were at no time alarming, nor v^ere they 
productive of any complications or sequelfe such as are frequently 
observed even in the mild types of scarlet fever. The reactions that 
were encountered included headaches, nausea, vomiting, abdominal 
pain and fever in various combinations or separately. Ninety children 
were Dick tested 2 weeks after the 5th injection, and of this number 
79 children (88 per cent) were Dick negative and 11 (12 per cent) were 
Dick positive. The 11 Dick positives who had already received 5 injec- 
tions of scarlet fever toxin Avere given a 6th injection and Avere tested 
after 2 Av^eeks Avith the result that an additional 9 children Avere rendered 
Dick negative. A total of 98 per cent of negatives Avere thus obtained. 
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Rudimentary Accessory Vagina.— An interesting development defect 
Avhich has come to the attention of Halban {Zentrlbl. f. Gyn., 1932, 56, 
2401) on several occasions is the existence of a band in the A'^agina which 
resembles scar tissue but Avhich he has seen in nulliparous Avomen Avho 
have never had operative procedures performed on them. He terms this 
band plica falcif or mis ccrvtico-laqiiearis and states that as a rule it begins 
around the upper region of the portio A’^aginalis of the cervix and extends 
in an angular fashion along the lateral A'aginal fornix and then toward 
the Auilva. Its edge is usually sharp and undermined and presents a 
characteristic crescentic shape. He believes this band represents the 
remains of a vaginal septum AA^hich has been displaced laterally in the 
course of development of the A'agina. In the space ]:)etween this band 
and the true lateral Avail of the A'agina is a rudimentary second vagina. 
If there is no communication betAveen these tAA^o vaginas the patient 
may develop a lateral hematocolpos or pyocolpos. If there is a com- 
munication lietAA^een the two vaginas it is possible to demonstrate the 
second cervix above the rudimentary A'agina through the communicat- 
ing opening. Such a second A'aginal sac and cerA'ix Avill be large or 
small depending on hoAv high the atresia of the rudimentary A'agina 
extends. When this second A'agina communicates Avith the main vagina 
there Avill be no secretion present in the accessory A'agina and the Avails 
collapse leaving the above mentioned plica Avhich is gradually displaced 
laterally. The practical importance of this observation is only that it 
makes the observer think of a double uterus or other defects of dcA'clop- 
ment in such a patient since these defects are frequently unrecognized. 
This contribution of the author, Avhich has not been previously reported, 
adds another point of interest to the fascinating subject of defects in 
fusion of the hluellerianMucts. 
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Relief of Pain in Pelvic Carcinoma.~In tlie late stages of carcinoma 
of the female pelvic organs the pain is sometimes so intense and constant 
that even morphin is without avail luiless given in enormous doses. In 
such cases Grant {Am. J. Obst. and Gyncc., 1932, 24, 620) reminds us 
that the pain can be permanently relieved by tlie operation of cordot- 
omy which sections the fibers in the anterolateral columns of the spinal 
cord. Following the operation there is no pain or temperature sensation 
below the point of section but the sensation of touch and position are 
unimpaired. While bilateral cordotomy takes longer to perform than 
the unilateral operation it is to be prefen-ed in the treatment of pelvic 
cancer because it is more certain in its results. His experience is based 
on 25 cases of tliis tj^ie in 15 of which a bilateral operation was done 
and in 10 a unilateral. The average duration of life follovdng the opera- 
tion was 7 months. The disadvantage of the operation is tliat unless 
the incision into tlie cord is accurately placed, the pain may not be 
completely relieved or the motor pathways may be damaged, resulting 
in paralysis of the legs and interference vdth sphincter control. While 
tills may seem to be a rather heroic type of operation to undertake in 
inoperable patients, the complete relief of pain daring the last months of 
a lingering illness will at times justify its performance. 
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Pathologic Changes in the Orbit in Progressive Exophthalmos.— 
Naffziger {Arch. Ophihal., 1933, 9, 1) re^^■cws the theories on the causes 
of exophthalmos, ocular muscle paralysis, and optic nerve involve- 
ment in cases of exophthalmic goiter, and mentions the various treat- 
ments previously used for the relief of progressive exophthalmos. 
His own observations were made on 6 cases of progressive or malig- 
nant exophthalmos coming on after thyroidectomy for exophthalmic 
goiter. The exophthalmos varied from 26 to 35 mm. In 5 cases, 
ocular movements were greatly impaired, especially upward rotation. 
Swelling of the optic disks was present in 5 cases and impairment of 
vision in 5, in 1 of tliese without ophtlialmoscopic changes. After other 
methods failed to control the progression of tlie exophthalmos, the 
orbits were decompressed by means of an intracranial removal of the 
orbital plate and the roof of the optic foramen, and opening of the orbital 
fascia and the ring of Zinn. The operation was successful in each in- 
stance. The globes receded gradually, the recession \'arying from 2_to 7 
mm. without tendency to recurrence. The edema of the disks subsided 
rapidly and vision improved proraptlj". In every orbit, the extra- 
ocular muscles were found to be greatly enlarged. The muscles mcas- 
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ured from 3 to S times their normal size, and showed histologically 
varying degrees of interstitial edema, degeneration, fibrosis and cellular 
infiltration. , In the later phases, scar tissue and hyaline change were 
found in the muscles. In some sections the walls of the arterioles 'were 
thickened and infiltrated by mononuclear cells. The author believes 
that 'this swelling and degeneration of the muscles accounts for the 
exophthalmos and for the impaired ocular rotations. He adds that 
enlargement of the extraocular muscles in cases of exophthalmos had 
been obs(^’ved by previous investigators, but that its significance had not 
been properly appreciated. 
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Time Factors Concerned in the Germicidal Action of Ultraviolet 
Light.— Ultraviolet light has become a fixture in the therapeutic arma- 
mentarium of the otolaryngologist. Like many other physiotherapeutic 
procedures, ultraviolet light’s action has been rather poorly understood 
and, in consequence, its clinical application has been injudiciously 
exploited. Therefore it behooves us to recognize basic contributions 
which shed a ray of light on the problem at hand. The effect of radiant 
energy has long been knovm to be the result of a certain intensity 
working in a given period of time, during which period a definite 
amount of energy is being transferred to the object irradiated. Bunsen 
and Roscoe have correlated these factors, and state that identical effects 
are obtained if the product of the intensity and time is kept constant. 
This, however, is merely a modification of the Scbwartzscbild law, 
which states that intensity multiplied by the time to the exponent K 
must equal a constant. The factor K is a number slightly less tlian 1, 
whereas the Bunsen-Roscoe law is a special case Avhere the exponent 
is equal to 1, and holds true for a certain limited range qf the factors 
(intensity and time), whereas the Schwartzschild law must be applied 
for excessive variations in these factors. Therefore, with marked 
decrease in the intensity the time must be increased more than the 
proportional decrease in intensity. Accordingly, Bachem and Dushkin 
{Proc. Soc. Exp. Biol, and Med., 1933, 30, 700) have experimented to 
ascertain whether the Schwartzschild or Bunsen-Roscoe law was applic- ' 
able to the destructive effect of ultraviolet light on bacteria. The 
method consisted of spreading in a unicellular layer B. prodigiosiis on 
an agar plate. By means of a metal shield, the area of exposure to a 
water-cooled Kromayer lamp can be restricted to a certain field on 
the plate and at the same time protect the remaining portion. The 
results of their carefully controlled investigations forced the authors to 
conclude that the intensity and duration of the exposures were not the 
only conditions involved, but that some other factor which must be 
inherent in the bacterial culture itself is also to be considered. To 
prove this they systematically studied the sensitivity of bacteria to 
equal amounts of ultraviolet light (keeping time and intensity con- 
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stant) and found that there was a larger or smaller sensitivitj-, depend- 
ing upon the duration betn-een the time of plating and time of exposure, 
the bacteria being kept at room temperature, 70° F. Their findings 
compelled the authors to compare short and long exposures of vary- 
ing intensities, and to base the time comparisons on the \"alidity of 
either the Bunsen-Roscoe or the Schwartzschild laAV. Finally, 'these 
workers maintain that the Bunsen-Roscoe law is applicable to bacterial 
destruction by ultraviolet light, but only for those periods in which 
tliere is no change in the bacterial sensitivity. * 
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Leprosy., — At Kalihi Hospital, Hawaii, 140 leprous patients were 
examined with the Roentgen rays by Murdock and Hutter {Avi. J. 
Jlocnt. and R-ad. Thcr., 1932, 28, 598). Ages of tlie patients ranged 
from 6 to SO years; 64 per cent were from 16 to 40 years of age. Of 
the entire group, 108 had roentgenologic signs of osseous disease and 
32 were apparently normal. Seventy-t\vo (50 per cent) showed changes 
in the bones of the hands and feet. Long bones of the arms and legs 
showed little e^^dence of disease. Among 75 roentgenograms of tlie 
skull, osseous disease Avas manifest in only 1 instance, and in this case 
the patient also had syphilis. Fifty cases were chosen and studied 
because of marked involvement of the soft tissues of tlie nose and 
throat, but in no case was there roentgenologic evidence that the nasal 
bones Avere affected. In a few cases liyTierplasia of one or more ribs 
was seen. The vertebrie were negative save for a few deformities and 
arthritides. It Avas found that the degree of cutaneous leprosy is not 
a reliable index of bone invoU'ement, and in many cases Avith large 
leprous nodules in the skin the bones Avere not affected. I^eprous 
lesions of bone found in this study Averc multiform. In many cases the 
changes Avere rather minute; in others there Avas extensiA'c osteitis, 
osteomyelitis, or cystic degeneration, all in various degrees of dissolu- 
tion, destruction and regeneration; in a third group destructive or 
productiA'e arthritis A\’as marked. 

Umbrathor in Urography. — Ritter and R.vttner (.Im. d. Rociit. and 
Radium Thcr., 1932, 28, 629) IniA-e employed^ umbrathor for roentgeno- 
graphic examination of the urinary bladder in 3 cases. Umbrathor is 
a 25 per cent solution of thorium dioxiil, a stable broAvnish licpiid, 
transiiarent in transmitted light and of iiiilk\' appearance in reflected 
light. It is not toxic and is not absorbed by the bladder. When it 
conics in contact Avith mucosal surfaces it fonns a fiocculent coating 
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thereon and may thus be used to produce relief pictures by inflating 
the bladder with air after dra>ving off the excess fluid. In 2 cases a 
tumor of the bladder was demonstrated and in 1 case the bladder was 
normal. In a fourth case, tlie authors used the medium to produce a 
vesiculogi’am in a case of sterility. The seminal vesicles were well 
outlined^ but the drug remained for several weeks, the umbrathor 
acting apparently as an obstructing foreign body. It was felt, therefore, 
that this agent sliould not be used for vesiculography. 
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Auditory Hallucinations in Non-psychotic Children.— Levin (Am. J. 
Psi/chiat., 1932, 11, 1119) presents 4 cases of boys who were nonpsy- 
cho tic and had true auditory hallucinations. Two of them showed 
what probably are early symptoms of a schizoplu’enic reaction. The 
other 2, while maladjusted, showed nothing suggestive of schizophrenia 
or any other psychosis. All 4 boys were below the average in intelli- 
gence, 2 of them conspicuously so. The hallucinatory episodes were 
studied with regard to the quality of the hallucinatory perception, the 
localization, the presence of accessory sensations, the content and the 
apparent functions involved. The hallucinations seem to have par- 
ticipated in the fulfillment of the functions of : (a) defense ; (b) enhance- 
ment of self-esteem; (c) satisfaction of instinctive cra^u'ngs and of a 
desire for pleasure; (d) repression of unwelcome instinctive cravings; 
(e) self-punishment in expiation of a sense of guilt. It is emphasized 
that while certain functions are fulfilled, these probably constitute 
only one link in the chain of factors which really causes the hallucina- 
tions to occur. In 1 case there was evidence of mixed deafness in one 
ear and in another there was the possibility of some, organic auditory 
disturbance. The significance of the findings for the general problem 
of projection and their relation.ship to recent work in cidetics are 
discussed. 

A Combination Therapy of Induced Narcosis and Fever: Its Effect 
on the “Affective Syndrome.” — Hackfield (Alrc/o Neurol, and Psi/cMai., 
1932, 28, 11G9) states that patients suft’ering from the affective types 
of psychoses are the most desirable for this form of therapy embodying 
the artificial induction of fever and a prolonged narcosis. Considering 
the therapeutic action from the standpoint of the pathogenesis of the 
aflectivc syndrome: as a result of the many afferent stimuli, condi- 
tioned refic.xcs are established. In the cerebrum, integration of tliese 
reflexes takes place according to definite laws. In certain human con- 
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stitutional tj-pes these delicate mechanisms are easily disturbed and a 
cycle of heterogeneous disorpnized reactions follows. Their reflex 
actions express themselves objectively through the medium of various 
autonomic functions : salivary secretion or inliibition, emotional states, 
gastric secretion, etc. Hence, tliere arises the accompanying auto- 
nomic dj^sfunctions in tliese psychoses. To affect a recovery, this 
cycle must be broken, and rest, that is, a reduction in the afferent 
stimuli, is the best agent. The use of a drug, the therapeutic attack 
of which breaks this cycle at any point, in either the brain stem or the 
cerebrum, producing absolute rest, is the goal of this therapy. One is 
dealing vdth, a physiopathologic process, the psychologic signs and 
sjTnptoms forming merely a part of tlie sjrmptom complex, though 
probably of a psychogenic origin. It is not claimed that after recovery 
the patient is guarded against further recurrences, but the induced 
remissions do compare 'favorably in duration noth tliose obtained with 
other forms of treatment. However, the apparent specificity of this 
therapy in the affecti\'e sjmdrome suggests its application in suitable 
cases, because affective types of psychoses may thus sometimes be 
terminated within 3 weeks or less which otherwise might be protracted 
to months or years, or even become chronic. 
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The Hepatic Lesions Associated "With Eclampsia and Those Caused 
by Raising the Intraabdominal Pressure. — Theobald (J. Pathol, and 
BactcrioL, 1932, 35, 843) studied the livers of 44 postmortem examina- 
tions of women who died from eclampsia. He found the constant 
feature was not hemorrhage (found in 31, not found in 13), but was 
degeneration of liver cells almost invariably associated with areas of 
necrosis. It was into these areas that hemorrhage occurred, when 
found. HemoiThages were also observed in some cases in lungs, brain 
and kidneys. The author conducted a series of experiments on dogs 
and cats in which he raised the intraiibdominal pressure by injection 
of normal saline and then using binders studied the lesions produced. 

■ These lesions were mainly, of the nature of necrosis of liver cells, inore 
•apparent in the central areas but sometimes also present in the periph- 
ery. The striking featm-c of these results was tlie rapidity with wJiicii 
degeneration occurred. The animal which showed the most extensive 
necrosis was one in which repeated fits were produced of very short 
duration (i minute). It is suggested that while hepatic dysfunction 
rendei-s the human liable to eclampsia, the onset may be determined 
by the mechanical factors a.ssociated rvith the actual contractions of 
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labol'. It is further suggested that the liver may be damaged by fre- 
quent prolonged and violent pains, associated with obstructed labor, 
and even that a certain amount of damage occurs during a normal 
labor. He offers the explanation that such damage to liver cells may 
be an important factor in lowering the resistance of the body to puerperal 
infection. 


A Case Illustrating the Effects of Prolonged Action of Eadium. — 
Ross' (J. Pathol, and Bacteriol., 1932, 35, 899) describes a case of 
advanced cancer of breast, in which a radium needle (26 originally 
used in treatment) of strength 2 mg. and covered by a thiclmess of 
0.5 mm. of platinum was accidentally lost in the 4th intercostal space, 
and which, on Roentgen ray examination, was shown to be in the peri- 
cardium. The patient lived for 3 years after this, gradually developing 
cardiac insufficiency with irregularities and a late jaundice. Post- 
mortem failed to reveal any trace of mammary cancer, but showed a 
malignant hemangio-endothelioma of the lir^er noth metastases in lung.s 
and bone marrorv. The pericardial sac was obliterated by firm adhe- 
sions. Near the radioactive focus was found complete necrosis of all 
tissues, the heart muscle being converted to a structmeless hyaline mass. 
With increasing distance from the needle the necrosis was most severe 
in the par-arterial areas, while in the perivasciilar regions the survival 
of muscle fibers was noted. In further areas were seen hemorrhages 
and endotlielial swelling, beyond which heart muscle was normal; the 
total zone of necrosis had a radius of If inches. The author ascribes 
the changes in heart muscle to alterations in its bloodvessels. The 
spleen and lymphadenoid tissues showed proliferation of macrophages, 
loss of follicular structure of lymphoid tissue and disappearance of 
lymphocytes with replacement by plasma cells, and these changes are 
suggested to have resulted from vascular disturbances due to irradia- 
tion. The blood picture showed a relative and absolute lymphopenia. 
The malignant hemangio-endothelioma in the liver, adjacent to the 
position of the needle, rvas thought to be caused by the action of pro- 
longed irradiation on the vessels near the surface of the liver. The 
author concludes that this case affords additional evidence that the 
necrotizing and carcinogenic action of gamma radiation results from 
the susceptibility of the blood vascular system to irradiation. 


Normal Fat Content of the Kupffer Cells,— Levine (Arch. Path., 
1932, 14, 345) presents a study of Kupffer cells in 43 presumably normal 
adults who met sudden death by violence. Four methods of fat staining 
were employed, namely Sudan III, Nile blue sulphate, Lorrain Smith- 
Dietrich and Ciaccio, Fat was demonstrated in tlie Kupffer cells in 
no less than 41 of the 43 cases; in a few instances there was only a, trace, 
but as a rule there were appreciable quantities. The deposit wns 
' always^ of the character of neutral fat which contained no doubly 
refracting particles. The lipoid content of tlie Kupffer cells is roughly 
parallel to the lipoid content of the liver cells, though the latter com- 
monlj’^ contain doubly refracting fat whereas' the former do not. No 
correlatioir seems to exist between the amount of sudanophil material 
in the Kupffer cells and the presence of lipoid granules demonstrable 
by the Lorrain Smith-Dietrich metliod. The author concludes that 
neutral fat is normally found in the Kupffer cells. 
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Significance of Immunity Tests in Epidemiology as Illustrated in 
Yellow Fever. — Immunity tests are taking an important place in epi- 
demiologic studies of several diseases of man. In diphtheria, scarlet 
fever and tuberculosis skin tests are commonly used. In poliomyelitis 
and yellow fever the serum is tested in animals, in tlie former by a 
neutralization test and in the latter by a protection test. If a result 
indicating immunity is obtained by any of these procedures, it is 
assumed that tire person tested has previously been infected with tlie 
corresponding causative agent. Such evidence of a preceding immun- 
izing infection is so frequent in persons who give no history of an 
attack of the disease under investigation that a high prevalence of 
unrecognized and subclinical cases is commonly assumed. Another 
possible explanation would be that the immunity tests are not so specific 
or so reliable as lias been believed. Hughes and Sautter (J. Am. Med. 
Assn., 1932, 99, 978) investigated the specificity and reliability of the 
yellow fever protection test in mice as an example of the immunity 
tests used in epidemiologic studies. Serums of persons in Canada and 
China who could never have been exposed to yellow fever virus were 
tested for protective power against this innis. In only 1 instance was 
there any demonstrable non-specific protective power and it was insuffi- 
cient in amount to give protection with regularity. The test was found 
to be liighly specific and useful as an indicator of past infection. 

The Disinfectant Action of Certain Organic Acids.— Heid (Arn. J. 
Hyg., 1932,' 16, 540) states that the bactericidal activity of the mono- 
basic series of organic acids, acetic, propionic, butjTic and valeric, 
increases as the series is ascended, that is, with increase in molecular 
weight and decrease in surface tension. On the other hand, when 
the inhibitory values of these acids in peptone broth ai’c ^considered, 
their activity decreases as the molecular weight decreases. This revers- 
ible toxic action of the monobasic series for bacteria, demonstrated 
when bactericidal and inhibitory action are compared, suggests that 
surface tension may plaj"^ a role in the disinfection properties of some 
acids. Replacing an atom of hydrogen, in a normal monobasic acid, 
with a hydroxyl group, enhances the bactericidal action enormously. 
The hydro.xy-acids of acetic and propionic are approximately 2 to 12 
times as bactericidal as the normal acids against _B. pyocyaneus, I>. 
typhosus and B. coli. Even against such a resistant organi-sm as 
S. aureus, they sliow an increased bactericidal cllect. Normal mono- 
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basic acids, iiowever, exert a greater inliibitory effect on bacteria than 
their corresponding hydroxy acids. Bactericidal power of the dibasic 
organic acids, oxalic, nialonic and succinic, decreases as the series is 
ascended. The toxic action of this group against bacteria appears to 
parallel the degree of dissociation, the more dissociated acids having 
a greater bactericidal effect. Of the tAVo tribasic acids tested, aconitic 
Avas the most toxic for bacteria. This acid was 3 to 36 times more 
active than citric against B. pyocyaneus, B. tj^ihosus, B. coli and 
S. aureus. A Avide difference exists between the ability of an acid to 
exert a baetericidal effect and to inhibit growth. Acids Avhich are 
strongly bactericidal frequently exliibit weak inhibitory poAvers in 
liquid media. Oxalic, the most toxic acid in bactericidal dilutions, 
exhibited a comparatively Aveak inhibitory effect. Acetic, propionic 
and butjTic acids, Avhich are weakly bactericidal, Avere the most inhibi- 
tory of all the acids tested. Bacillus pyocyaneus is extremely sensitiA'^e ' 
to. disinfection by the organic acids. Not one of these acids exerts a 
specific effect upon this organism. The hydrogen-ion concentration 
necessary to inhibit the groAvth of B. pyocyaneus in peptone brotli is 
not constant, but varies Avith the Idnd of acid used. The monobasic 
acids, the least dissociated of the acids used, inhibit gi’owth at a loAver 
hydrogen-ion concentration than the strongly dissociated acids such as 
oxalic. It appears that the bactericidal action of the Aveaker organic 
acids is not alone dependent upon the cations, but that the undisso- 
ciated molecules are also actiA^e in this respect. 


Do Children Who Drink Eaw Milk Thrive Better than Children Who 
Drink Heated Milk?— There is no more vexing question confronting 
American parents and American health authorities than the folloAving: 
Shall milk be heated before it is consumed? Most health authorities 
believe and teach that any milk supply, regardless of hoAV carefully 
it has been produced, Avoukl be made still safer by heating it hot enough 
and long enough to devitalize any pathogens AAdiich might liaA'^e acci- 
dentally found their Avay into it despite the care taken in producing it. 
Partly as a result of this teaching there has been a rapid increase in 
the percentage of milk pasteurized in the United States during the 
past 30 years. From the beginning of the 20tli century to the present 
time the percentage of milk pasteurized in American cities of 10,000 
population and over has increased from a negligible figure to the im- 
pressive one of 87.5 per cent. During the past seA'-eral years, hoAA'ever, 
raAv milk advocates have vigorously contended that heating milk, 
adversely affects its healthfulness and groAvth-promoting capacity. In 
support of this claim repeated reference has been made to experiments 
conducted at Ohio State UniA^ersity and at the British National Insti- 
tute for Research in Dairying, from AAdiicli the conclusion is draAvn 
that Avhite rats Avhich are fed upon heated milk Avill not groAv as Avell 
•as Avhite rats fed upon raAv milk. Raw milk advocates hav^e used this 
material in publicity campaigns in many parts of the United States. 
They have insisted that these experiments upon AAdiite rats justify the 
conclusion that children Avill not thriA'e as Avell upon heated as upon 
raAv milk. Frank d al. {U. S. Pub. Health Rep., 1932, 47, 1951) give 
resAilts of studies of OA^cr 3700 children summarized for children of 
10 months to 6 years of age; (1) There is no significant difl’erence 
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bet^veen tlie average weight of children who have reeeivcd no milk 
except heated milk and the average weight of cliildren who have 
received raw milk for more than the latter half of their lives, the respec- 
tive weights being 33.6 and 33.2 pounds, tlie insignificant difference 
being in favor of tlie children receiving heated milk. (2) The parents 
of the childi-en recei^^ng predominantly raw milk reported a higher 
incidence of diphtheria, scarlet fever, intestinal disturbances and 
rickets than did the parents of the cliildren receiving heated milk only. 
These workers conclude that the growtli-promoting capacity of heated 
milk plus the supplementarj’^ diet received by the average American 
child of 10 months to 6 years is not measurably less than tlie growth- 
promoting capacity of raw milk plus the supplementary diet received 
by the average American child of 10 months to 6 years. 


The Incidence and Time Distribution of Common Colds in Several 
Groups - Kept Under Continuous Observation.— Frost and Gover 
{U. S. Pvh. 'Health Rep., 1932, 47, 1815) present data on the incidence 
and certain epidemiologic features of the minor respiratory diseases, 
as indicated by regular semimonthly reports rendered by ratlier large 
groups of students at several American universities in widely separated 
localities and by similar reports from some 1500 families. The students’ 
reports cover 18 months, and tlie family reports extend tlirough 2^ 
years. For the year ended May 30, 1925, the mean attack rate in 
the 10 groups of student reporters was 2947 per 1000, an average of 
appro.ximately 3 attacks per person. For the entire period, and for 
each of its major seasonal subdivisions, the attack rates in the several 
student gi'oups were remarkably uniform, showing no consistent rela- 
tion to latitude, longitude or climate. In tlie family group, the attack 
rates in corresponding periods were consistently lower than in the 
student groups, but it is possible that this may have been due wholly 
or in part to more complete reporting by tlie students. Both in the 
student and the family groups, the attack rates in coiTesponding 
seasons of successive years (1923-1926) showed a declining trend. 
This maj’- have been due, however, to progressive slackening of interest 
in reporting. Taking the mean weekly attack rate throughout the year 
as an axis, the weekly attack rates in each group and in each year 
were quite consistently below this level from about April 1 to September 
1, and generally above this level from Septeinber to March, inclusive. 
The minimum attack rates were observed usually in tlie latter half of 
July or the first half of August. During tlie season of high prevalence, 
from September to March, inclusive, the incidence curve in each locality 
exhibited a series of oscillations, constituting a'succession of epidemics, 
each of several weelis’ diuation, rather irregular in sequence and mag- 
nitude, but clearly not attributable to mere cliance fluctuation. These 
epidemics in 6 student groups in widely separated localities showed a 
striking time correspondence of about the same order as ivas observed 
in the influenza epidemics of 1918, 1919 and 1920. Cases reported as 
influenza constituted about 5.6 per cent of the total reported from the 
student groups, from December, 1923, to May, 1925, and about 11. f 
of tliosc recorded in tlie family group for the same period of 18 months. 
lYhile the gi-oss attack rates from all the minor respiratory disorders 
tended generally to decrease throughout the period of observation, the 
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reported incidence of so-called influenza tended to increase, being 
higliest in the -winter of 1925-1926. The seasonal distribution of cases 
reported as influenza differed from that of cases classed (clinically) as 
coryza, in that the latter reached their highest prevalence in the autumn, . 
while the highest incidence of influenza occurred each year in the winter 
or spring months. Hence, the autumn epidemics observed each year 
differed from those observed in the late winter and spring in that the 
latter comprised larger proportions of cases classed as influenza. The 
increased prevalence of so-called influenza observed in most of the 
student groups in tlie winter and spring of 1924-1925 coincided gen- 
erally with an increase in mortality from influenza pneumonia in the 
cities represented. However, in individual cities the extent of the 
increase in mortality bore no obvious relation to that of the increase 
in prevalence of influenza. 
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Influence of Posture Upon the Intraabdominal Pressure Created 
by Muscular Effort.— Williaai F. Mengeet, and Douglas P. Mur- 
phy (Gynecean Hospital Institute of Gynecologic Research, University 
of Pennsylvania). Measurements of maximum intraabdominal pres- 
sure which can be created by voluntary muscular effort can be made 
indirectly by recording pressure transmitted to an air-inflated balloon 
within the vagina. The apparatus, consisting of a rubber balloon and 
rubber cup, was fixed in the vagina by straps attached to a belt around 
the waist and readings were made on a mercury manometer. 

Initial inflation of the vaginal balloon is of no consequence in record- 
ing pressures which can be created, provided the latter are a little more 
than twice the former. This was proved by testing varying initial 
inflation pressures both on the human subject and on an apparatus 
designed to simulate actual conditions as far as possible. 

Various factors, of which postme was the most important, influenced 
the final reading. Eleven hundred and sixty-seven measurements, each 
representing a maximum straining effort, were made upon 5 healthy, 
non-pregnant women in seven different postures. The average height 
to which the mercury column could be raised was 13.7 cm. This repre- 
sented an actual pressure of 2.65 pounds per square inch. 

Among the seven postures, five (lateral prone, recumbent, semi- 
recumbent, squatting, and standing) Avere found to vary among them- 
selves in efficiency ‘only insofar as they Avere influenced by weight of 
the viscera. TA\m postm-es, knee-elboAv and sitting, hoAvever, Avere 
found to haA'^e another factor, mechanical advantage of muscular action, 
in addition to the A’isceral AA'eight factor. 
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In sitting, the most efficient posture, the avei’age pressure created 
was 0.7 pound per square inch better than in lateral prone, the least 
efficient. Of this difference, only 0.4 pound per square inch could be 
explained on a visceral weight basis, lea\-ing 0.3 pound per square 
inch as the gi’eater mechanical effectiveness of the abdominal muscles 
in this postm-e. 


The Effect of Adrenalin and Sympathetic Stimulation on the Resting 
Heat Production of the Frog’s Sartorius. — Emil Bozler (Eldridge II. 
Johnson Foundation, University of Pennsylvania). The anaerobic 
heat production of frog’s sartorius was measured using Hill’s thermo- 
electric method. Soaking the muscle in adrenalin 1 to 2,000,000 pro- 
duces a 30 to 100 per cent increase in anaerobic resting heat production. 
There is no increase in tlie tension of the muscle which might account 
for the increment in heat produetion. Parallel to this effect there is 
always an increase in the initial heat and tension produced in a tvatch. 

Stimulation of the sjmipathetic trunk also produces an increase 
in the resting heat production, which may amount to more than 200 
per cent of the resting heat production before the stimulation. The 
effect outlasts the stimulation for about 20 seconds. It is probably 
of the same nature as that of adrenalin although in these experiments, 
contrary to Orbeli’s, there was no increase in the tension produced. 


The Effect of Vagotomy on Muscle Glycogen Resynthesis.— C. N. H. 
Long and Edith G. Fry (George S. Cox Medical Research Institute, 
University of Pennsylvania). Debois {Archiv. Intern, dc Pharm. ct 
de Th^rap., 1931, 41, 129) has recently claimed that section of the left 
vagus nerve in the cat prevents the resynthesis of muscle glycogen 
following its depletion by exercise. Since he has previously claimed 
that section of this nerve abolishes the formation of muscle glycogen 
after glucose injection {Archiv. Intern, de Pharm. ct de Therap., 1931, 
41, 65), he concludes: (1) That the secretion of insulin is under the 
control of the left vagus nerve, and (2) that the resjmthesis of muscle 
glycogen after exercise is also dependent upon the presence of insulin. 

These conclusions carry with them implications of great importance. 
The first of these is that a distiu’banee of carbohydrate metabolism 
akin to that found in diabetes mellitus may be produced by an extra- 
pancreatic lesion; second, glycogen formation in muscle under all con- 
ditions is an insulin function and the postulates of Meyerhof, that the 
synthesis observed after exercise occurs from the products of muscular 
activity alone, are rendered unnecessary. 

These questions have been reinvestigated, using the standard white rat 
fasted for 24 hours as a test animal in preference to the cat. After a 
24-hour fast the gastrocnemius muscles of the white rat have a glycogen 
content that is extremely uniform from animal to animal. In our 
experience it is invariably 530 ± 50 mgm. per cent. 

Both gastrocnemii were uniformly exercised by .tetanic stimulation, 
one removed at once and the other after various intervals of rccover.N . 

The vagotomized rats were studied (n) immediately after the vagot- 
omy or (5) some 8 to 14 weeks after the operation. The vagotomies 
were performed either on the right or left side or on both nerves in t le 
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abdomen. In some of the acute experiments botli were cut in tlie 
neck. 

It should be noted at this point that the animals allowed to recover 
from the various vagotomies grew normally and at death had a normal 
blood sugar. This is in agreement with the observations of others who 
used dogs and rabliits. 

Tlie rate of resynthesis of muscle glycogen after exercise was entirely 
unaffected by the various vagotomies, whether they were acute or 
chronic. The actual figures were: normal rats immediately after 
exercise, 192 mgm. per cent; 1 hour later, 383 mgm. per cent; an increase 
of 191 mgm. per cent. Vagotomized rats (average of all experiments) 
immediately after exercise, 178 mgm. per cent; 1 hour later, 378 mgm. 
per cent, an increase of 200 mgm. per cent. 

This difference in results is not to be explained by the species 
difference since equally negative findings were obtained on cats. 
Furthermore, work at present in progi-ess indicates that even pan- 
createctomy does not abolish muscle glycogen resjmthesis after exercise, 
a finding which is also in sharp distinction from those reported by 
Debois. 


The Blood-shift Due to Muscular Exercise (Staircase-running). 
— F. S. Cotton (Department of Physiology, University of Sydney, 
N.S.W., Australia). An attempt to develop a new method for deter- 
mining the position of the Center of Gravity in man proved successful 
in that it was shown to possess the advantages of improved accuracy . 
of result and simplicity in execution. The essence of the method is to 
place the subject (with appropriate precautions for measmlng total 
length) upon a reinforced plank, balanced horizontally, Avhich is spoken 
of as the balance table so that his Center of Gravity is within some 
reasonable distance of the fulcrum, and then to measure that distance 
indirectly by determining the force necessary to completely balance 
the system. This was accomplished by means of an accurate circular 
spring balance. 

The method, when applied to a considerable number of subjects, 
gave results sliowing a distinctly decreased range of individual variation 
than reported heretofore. 

Small changes of Center of Gravity are readily followed, and it is 
possible -to make a reasonably accurate measurement of the to and fro 
migration of the Center of Gravity due to the movements of respira- 
tion, or to any progressive shift of mass in the body. This is accom- 
plished by extending the balance index to constitute a writing lever 
and to obtain a continuous graphic record of the supporting force, from 
ukich the precise position of the Center of Gravity may be readily 
calculated at any moment. The most convenient procedure, however, 
is to consider relative changes, and to express them as so many gram 
centimeters of mass shift in the direction indicated. 

These preliminary observations led to the idea of extending pre^^ous 
static im-estigalions so as to make a dynamic study of Center of Gravity. 
The logical sequence was to systematize the application of the method 
to different circumstances, and to commence a series of studies in 
Center of Gravity changes, some of which have been completed and 
are already published. 
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The particular investigation -w-liich fii-st occupied attention was 
concerned with an attempt to measure the cliange of Center of Ghn-ity 
occurring as a result of muscular exercise, with the object of arriving 
at some conclusion as to the amount of blood which becomes mobilized 
in the active muscles, over and above tliat present in the resting state. 
The exercise chosen for the investigation was staircase-running, which 
has the advantage of bringing large muscle masses into action. The 
. method of measnring the mass shift concerned is briefly as follows: 

The subject reclines upon the balance table for some 20 or 30 minutes 
until equilibrium is attained. He tlien stands up for a period of some 
5 minutes, and on reclining again to attain equilibrium, a value of the 
resulting mass sluft is obtained indicating the effect of change of posture 
only. He then performs the standard staircase exercise, and reclines 
again until equilibrium is reached once more. The progressive drop 
of the balance index gives a grapliic and quantitative record of tlie 
return of blood from the lower limbs in resumption of the resting dis- 
tribution. Calibration of the record completes the procedure. Several 
difficulties arose to complicate the investigation, which had to be satis- 
factorily dealt with before reliable results could be secured. The two 
chief difficulties were: the advancement of the Center of Gravity due 
to the slight tilting of the table, and postexercise changes in the length 
of the subject. 

After tliese difficulties had been overcome and corrections applied 
tlie net “mass shift” was determined. Further exqieriments were 
.can'ied out in the endeavor to ascertain how much of this “mass shift” 
could be ascribed to “blood shift.” The final value so obtained 
amounted on an average for some 56 male adults to 30.6 kg. cm. It 
was argued that if a maximum value can be arrii'ed at for the distance 
factor of this mass-distance product, a minimal value may be allotted 
for the quantity of blood in question. Additional ex^periments were 
carried out and measurements made, to set a maximal value to this 
distance factor. 

The conclusion was reached tliat in round figiues, as a minimum 
estimate, railicr less than 500 gm. or rather more than 1 pound of blood 
ns mobilized neithin the adivc muscles, in the case of the slanfcasc run, 
beyond the amount present in the resting recumbent posture. 


The Use of Magnesium Sulphate, Avertin and’ Sodium Amytal With 
the Drinker Respirator in the Treatment of Experimental Strychnin 
Poisoning. — Ben T. Bele and Joseph Stokes, Jr._ (Department of 
Pediatrics and Laboratory of Surgical Research, University of Penn- 
sylvania). These experiments represent an attempt to develop a prac- 
ticable treatment for extreme con\'ulsive states in children. Strychnin 
was used as a readily controllable convulsant and cats were used almost 
exclusively. The object was to discover a narcotic drug capable of 
controlling con\Tdsions and insuring recovery from more_ than the 
ordinary lethal dose of the con^'ulsant. The Drinker respirator was 
used to permit administration of the narcotic in dosage sufficient to 
paralyze respiration. 

1. Influence of artificial ventilation upon the letlial dose of tlie 
anesthetic agent alone. 
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Magnesium sulphate, aver tin, and soclinm amytal were tested, hlag- 
nesium sulphate, by intramuscular and intraperitoneal injection, killed 
in the same dosage as in the case of animals not placed in the respirator; 
with intrathecal injection the lethal dose was ^'ery slightly increased 
by the respirator. , Avertin, given subcutaneously, had irregular and 
uncertain narcotic effects; its lethal dose was increased from 550 to 650 
mg. per Idlogram by the respirator. Sodium amytal intraperitoneally 
proved most satisfactory; its effects were constant per unit dose, and 
its lethal dose was increased from 95 to 150 mg. per kilogram by the 
respirator. 

2. Influence of narcotics and respirator upon the lethal dose of 
strychnin. 

Magnesium sulphate, in dosage sufficient to paralyze respiration, 
uniformly failed to save animals poisoned vdth strychnin (1 mg. per kg.). 

Avertin in dosage of 600 mg. per kilogram, with the resphator, was 
no more effective than in dosage of 450 mg. per kilogram without the 
respirator in saving animals poisoned with strychnin (4 mg. per kg.). 

Sodium amytal, in dosage of 125 mg. per kilogram (which produced 
profound narcosis and complete respiratory paralysis) regularly saved 
animals given as much as 10 mg. of strychnin per kilogram. A smaller 
dose of sodium amytal (75 mg. per kg.) without the respirator saved 
animals poisoned with as much as 6 mg. of strychnin per kilogram. 

It is/ concluded that magnesium does not kill by paralysis of the 
central nervous system alone, but probably by circulatory depression, 
so that the respirator does not make possible the safe use of large 
doses; that avertin is variable in its effects and the larger doses available 
'when the respirator is used do not give added protection against 
strychnin; that sodium amytal is most promising among the three drugs 
in combating experimental strychnin poisoning, since with large doses 
of the narcotic and the respirator it is possible to save animals poisoned 
with 13 times the ordinary lethal dose of strychnin. This indicates 
also that the cause of death in strychnin poisoning is probably related 
to the convulsions, and not to the direct depressant action of strychnin 
upon the central nervous system. 
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